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JOIKT  RESOLUTION  to  authorlM  the  printing  of  810,000  oopies  of  the  Annnal  Report  of  the  Com- 

misaioner  of  Ajn^onlture  for  the  year  1885. 

RtBolved  hy  the  Senaieand  Home  of  BepreseniativeB  of  the  United  States  of  America  in 
Congress  assemhledy  That  there  be  printed  310,000  copies  of  the  Annual  Report  of  the 
Commissioner  of  Agriculture  for  the  year  1885 ;  200,000  copies  for  the  use  of  the  mem- 
bers of  the  House  of  Representatives,  80,000  for  the  use  of  the  members  of  the  Senate, 
and  30,C00  copies  for  the  use  of  the  Department  of  Agriculture ;  the  illustrations  for 
the  same  to  be  executed,  under  the  supervision  of  the  Public  Printer,  in  accordance 
"with  directions  of  the  Joint  Committee  on  Printing,  the  work  to  bo  subject  to  the  ap- 
proval of  the  Commissioner  of  Agricultnre. 

Sec.  2.  That  the  sum  of  $200,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  defray 
the  cost  of  the  publication  of  said  report. 

Approved  March  3,  1885. 
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THE  COMMISSIONER  OF   AGRICULTURE 


DEPiUElTMENT  OF  AaBIOULTUBS, 

Wiishingtonf  D.  C,  Ifovemher  20, 1885. 
To  the  Pbesident  : 

I  have  the  honor  to  respectfully  submit  a  report  of  the  affairs  and 
operations  of  the  Department  of  Agriculture  during  the  past  year, 
which  have  been  subject  to  my  supervision  since  the  3d  of  April  last. 

This  Department  has  in  its  charge  the  interests  of  an  industrial  class 
far  more  numerous  than  any  other  in  the  country.  With  a  territory  of 
such  breadth,  a  climate  so  varied,  a  soil  so  generous;  with  a  continuous 
stream  of  agricultural  immigration  pouring  into  our  borders;  with  the 
constantly  increasing  advantages  derivable  from  improved  skill  and 
ingenious  labor-saving  appliances,  there  is  necessarily  a  corresponding 
enlargement  of  production.  This  renders  necessary  a  wise  distribution 
of  crop  areas,  the  introduction  of  new  products,  and  an  increased  supply 
of  those  products  which  at  present  are  notably  insufficient  to  meet  the 
growing  demands  of  home  consumption.  One  of  the  most  important  of 
these  is  sugar — an  article  of  prime  necessity.  The  development  of  an 
industry  which  combines  agriculture  and  manufacture  is  slow  and  diffi- 
cult ;  yet  the  progress  made  in  the  Department's  experiments  during 
the  past  season,  as  gauged  by  actual  results,  looking  to  the  increased 
production  of  sugar  within  our  own  borders,  is  more  positive  and  sat- 
isfactory than  hitherto,  and  promises  ultimately  the  highest  success. 

There  are  fibers  whose  production  can  unquestionably  be  made  profit- 
able in  this  country,  and  whose  utilization  only  awaits  successful  in- 
vention and  manufacture.  There  are  fruits  and  other  edible  products 
which  should  enter  into  the  variety  of  our  agricultural  productions  and 
enlarge  our  resources  for  meeting  the  demands  of  consumption. 

The  year  has  been  prolific  of  rural  benefaction.  Opening  in  gloom, 
threatening  the  destruction  of  winter  crops  by  severity  of  temperature, 
its  close  is  bright  with  the  cheer  and  blessings  of  abundance  for  man 
and  beast,  produced  at  a  cost  which  is  not  a  burden  to  the  producer, 
and  sold  at  a  price  which  is  not  a  barrier  to  the  pbdr  consumer.    Though 
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the  product  of  wheat  is  less  than  for  many  years,  the  supply  from  pre- 
vious harvests  is  ample  for  domestic  and  probable  foreign  requirements. 

The  distinctively  American  product,  maize,  which  dominates  the  till- 
age of  North  and  South,  and,  next  to  grass,  is  the  source  of  our  meat 
production,  is  in  lar^jer  supply  than  ever  before;  while  cotton,  the 
money  crop  of  ten  States,  has  only  once  or  twice  before  been  exceeded 
in  quantity.  The  soil  has  yielded  a  generous  return  for  the  labors  of 
the  husbandman,  and  the  prospect  for  the  future  is  bright  before  him. 
It  is  gratifying  to  observe,  as  seasons  pass  and  agricultural  methods 
improve,  that  the  soil  ameliorations  effected  by  drainage  and  greater 
thoroughness  of  cultivation  are  reducing  the  effect  of  adverse  meteoro- 
logical conditions  of  excessive  moisture  in  spring,  and  drought  in  sum- 
mer, equalizing  the  extreme  results  of  good  and  bad  seasons,  and  giv- 
ing increased  steadiness  and  certainty  to  the  efforts  of  the  farmer. 

It  IS  also  gratifying  to  note  that  upon  every  hand  can  be  found  an 
increased  interest  of  the  farmer  in  his  work.  Local  societies  in  the 
interest  of  agriculture  are  multiplying  in  number  as  well  as  augmenting 
in  size;  interest  in  discussions  upon  agricultural  topics  is  everywhere 
increasing;  and,  indeed,  upon  all  sides  can  be  seen  encouraging  evi- 
dence of  the  desire  on  the  part  of  the  farmer  for  the  latest  information 
upon  timely  subjects,  which  shall  enable  him  to  cultivate  the  soil  more 
intelligently  and  scientifically  than  those  who  have  cultivated  it  before 
him,  and  which  shall  also  enable  him  to  leave  it  richer  and  more  pro- 
ductive for  those  who  are  to  follow  him. 

For  many  years  it  has  become  more  and  more  apparent  that  one  great 
need  of  the  agricultural  interests  of  the  United  States,  is  a  better  un- 
derstanding and  a  more  intimate  relation  between  the  several  agricult- 
ural colleges  and  experiment  stations,  and  a  more  practical  co-operation 
between  these  institutions  and  the  Department  of  Agriculture. 

Among  my  first  acts  of  administration,  therefore,  was  the  request  of 
these  institutions  to  send  delegates  to  a  convention  to  meet  at  this 
Department  in  the  month  of  July  last.  The  result  of  that  meeting  was 
most  gratifying.  All  sections  of  the  country  were  represented,  and 
throughout  its  deliberations  there  was  a  manifest  desire  to  cooperate 
with  the  Department  in  its  efforts  to  develop  systems  which  should 
better  unify  results  of  experiments  and  reports  upon  them. 

These  agricultural  colleges  were  severally  endowed  by  one  and  the 
same  act  of  Congress.  They  are  now  separately  carrying  on  experi- 
ments at  an  expense  of  time  and  means,  and  yet  without  any  central 
head  through  which  to  report  and  compare  results  with  each  other. 

United,  these  several  State  organizations,  with  their  carefully  tilled 
soil,  their  line  of  mechanical  appliances,  their  scientific  methods  of  cul- 
tivation, and  their  habits  of  observation  of  every  stage  of  growth,  could 
engage  in  the  work  of  developing  new  systems  of  agriculture,  the  neces- 
sity fbr  which  is  faat  ^pptrpaching ;  while  in  a  divided  condition,  and 
withont  united  purpose,  work  will  be  often  duplicated,  exDerim^nts  ^ill 
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be  of  local  valae  only^  and  commiinities  alone,  instead  of  States,  will 
have  the  benefit  of  the  valaable  results  of  science  and  practice. 

No  suitable  provision,  however,  having  been  made  by  the  National 
Government  for  any  extended  practical  experiments  in  this  direction, 
it  is  respectfully  submitted  that  the  Department  should  have  full 
authority  and  ample  means  to  avail  itself  of  the  peculiar  advantages 
offered  by  these  endowed  institutions,  in  order  to  test,  in  a  manner  and 
on  a  scale  sufficient  to  determine  all  questionable  points,  the  adai>- 
lability  of  new  and  rare  seeds  to  the  various  sections  of  our  country. 
Surely  the  opportunity  to  use  these  fally-equipped  experimental  faruis 
for  the  benefit  of  their  respective  localities  and  of  the  country  at  large 
should  not  be  lost. 

Believing  that  the  Department  of  Agriculture  can,  if  wisely  conducted, 
become  a  vitalizing  center  for  a  more  general  co-operative  effort  for  the 
promotion  of  agricultural  science,  and  that  the  various  State  Experi- 
ment Stations  should  be  encouraged  by  the  most  cordial  co-operation 
on  the  part  of  this  branch  of  the  National  Government,  I  have  endeav- 
ored, with  my  very  limited  means  and  force,  to  organize  a  branch  in 
this  Department  to  take  charge  of  the  returns  from  these  colleges  and 
stations,  and  to  collate  and  distribute  the  information  obtained  for  the 
benefit  of  all  interested  parties. 

I  am  happy  to  say  that  the  institutions  alluded  to  warmly  approve  of 
this  plan,  and  are  aiding  me  with  their  suggestions  and  co-operation. 

The  efforts  which  are  hereafter  to  be  made  to  carry  out  the  unani- 
mously expressed  will  of  the  convention  on  this  subject  deserve  the 
oareftd  consideration  of  Congress. 

THE  BUREAU  OF  ANIMAL  INDUSTRY. 

^^An  act[for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  pre- 
vent the  importation  of  diseased  cattle,  and  to  provide  means  for  the 
suppression  and  extirpation  of  pleuro-pneumonia  and  other  contagious 
diseases  among  domestic  animals  ^  was  approved  May  29, 1884. 

The  objects  and  purposes  of  the  Bureau  are  clearly  defined  in  the 
above  title  of  the  act  establishing  it.  At  the  time  this  act  was  passed 
by  Congress  it  was  not  known  that  the  disease  called  pleuro-pueamouia 
among  cattle  existed  in  any  part  of  the  CTnited  States  west  of  the  Alle- 
ghany Mountains,  but  in  August,  1884,  it  was  discovered  in  the  State 
of  Illinois,  and  an  investigation  by  the  officers  of  the  Bureau  revealed  a 
very  extensive  and  alarming  outbreak,  iuvolviug  herds  in  Ohio,  Illi- 
nois, and  Kentucky.  Such  measures  were  ailoptcd  to  prevent  its  fur- 
ther spread  and' to  secure  its  eventual  extirpation  as  were  possible 
under  the  law  and  by  co-operation  with  the  authorities  and  citizens  of 
the  affected  States. 

The  law  establishing  the  Bureau  of  Animal  Industry  does  not  author- 
ize the  slaughter  of  affecte<l  animals,  but  only  authorizes  such  quaran- 
tine as  may  be  necessary  t>o  prevent  the  spread  of  contagious  disease? 
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from  one  State  or  Territory  into  another.  It  is  consequently  impossible 
for  this  Department  to  maintain  an  effectual  quarantine  under  the  pres- 
ent law.  The  disease  is  a  peculiar  one,  in  this,  that  in  an  affected  herd 
there  is,  generally,  a  considerable  proportion  of  the  animals  which  are 
affected  in  so  mild  a  form  that  their  illness  is  not  noticed,  and  yet  they 
are  capable  of  communicating  the  contagion  to  other  herds. 

Another  class  of  affected  animals  are  more  severely  attacked,  but 
make  a  partial  recovery,  and  although  the  trained  veterinarian  may  be 
able  to  find  signs  of  disease  by  an  examination  of  the  respiratory 
organs,  people  not  skilled  in  such  examinations  can  detect  no  signs  of 
the  plague.  Unfortunately  all  animals  once  affected,  whether  the 
attack  has  been  mild  or  severe,  are  dangerous  for  an  indefinite  period 
afterwards.  These  characteristics  make  the  disease  a  very  dif&cult  one 
to  extirpate,  except  by  the  slaughter  of  all  sick  animals,  and  either  the 
slaughter  or  the  quarantine  of  all  that  have  been  exposed.  Such  is 
now  the  policy  and  practice  of  most  civilized  nations. 

To  protect  the  great  cattle  interests  of  this  country  requires  vigorous 
means  and  measures.  The  existence  of  plenro-pneumonia  and  other 
contagious  diseases  has  had  a  very  serious  effect  upon  our  foreign  and 
interstate  commerce  in  living  animals.  Great  Britain,  on  account  of  it, 
has  placed  such  restrictions  upon  the  trade  that  no  cattle,  sheep,  or 
swine  can  be  sent  there  from  this  country,  except  for  immediate 
slaughter  at  the  landing  places.  The  effect  of  this  is  to  prevent  the 
exportation  of  any  but  fat  cattle  to  that  kingdom ;  and  even  these,  it 
is  estimated,  do  not  bring  as  much  within  $10  or  $15  a  head,  as  they 
would  sell  for  if  they  could  be  taken  inland  and  held  until  they  had 
recovered  from  the  effects  of  their  journey,  and  for  a  favorable  state  of 
the  market.  Since  these  restrictions  have  been  enforced  the  exporta- 
tion of  sheep  has  steadily  declined  from  108,652  in  1879  to  32,510  in 
1884,  and  that  of  swine  from  25,033  in  1879  to  4  in  1884. 

The  restrictions  upon  our  interstate  commerce  from  the  same  cause 
have  been  a  very  great  burden,  and  the  reduction  in  the  value  of  cattle 
in  the  affected  States  has  been  enormous. 

The  regulation  of  commerce  with  foreign  nations  and  among  the 
several  States  is  placed  by  the  Constitution  under  the  exclusive  control 
of  Congress,  and  this  regulation,  it  has  been  decided,  includes  such 
measures  as  are  necessary  to  protect  foreign  and  interstate  commerce, 
to  promote  its  growth,  and  to  remove  restrictions  from  it. 

The  traf&c  in  live  animals  constitutes  such  an  important  part  of  the 
commerce  of  the  country,  and  the  capital  invested  in  the  flocks  and 
herds  from  which  this  commerce  is  drawn  represents  so  large  a  propor- 
tion of  the  wealth  of  the  nation,  that  it  has  become  very  desirable, 
from  a  national  point  of  view,  that  such  regalations  should  be  adopted 
as  will  insure  the  removal  of  these  restrictions  and  do  away  with  the 
cause  which  has  led  to  them.  It  was  to  secure  this  result  that  the  act 
establishing  the  Boreaa  was  passed,  but  experience  has  shown  that  the 
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powers  conferred  by  that  act  are  not  safiicient  for  tlie  purpose.  I  would 
therefore  recommend  such  additional  legislation  as  may  be  necessary 
to  make  the  work  of  the  Bureau  more  effective. 

The  scientific  investigations  of  the  Bureau  in  regard  to  the  nature  of 
communicable  diseases,  and  the  means  by  which  they  may  be  prevented, 
have  been  carried  on  unremittingly  during  the  year,  and  the  results 
throw  much  light  upon  these  obscure  questions.  These  investigations 
will  be  published  in  detail  in  the  annual  report  of  the  Bureau  of  Animal 
Industry,  which  is  now  in  preparation. 

In  addition  to  the  work  referred  to,  this  Bureau  has  made  an  investi- 
gation of  the  condition  and  number  of  the  domestic  animals  in  various 
parts  of  the  country;  of  the  peculiarities  of  the  animal  traffic,  and  of 
such  changes  in  i^resent  methods  as  would  be  of  advantage  to  those  en- 
gaged in  this  industry.    The  report  thereon  will  be  published  in  detail. 

July  1, 1884,  the  management  of  the  quarantine  stations  for  imported 
cattle  was  transferred  from  the  Treasury  Department  to  the  Depart- 
ment of  Agriculture,  and  has  become  a  part  of  the  4nties  of  the  Bureau 
of  Animal  Industry.  Stations  are  maintained  for  the  ports  of  Boston, 
New  York,  and  Baltimore,  and  arrangements  have  recently  been  made 
by  which  animals  arriving  at  San  Francisco  are  also  quarantined.  The 
stations  for  the  ports  of  Portland,  Me.,  Philadelphia,  Pa.,  and  New 
Orleans,  La.,  have  been  discontinued.  There  has  been  no  request  to  be 
allowed  to  land  cattle  at  Portland  since  the  quarantine  was  transferred 
to  this  Department,  and  only  two  animals  have  passed  through  the  sta- 
tion at  New  Orleans,  both  of  which  were  landed  at  New  York  and  could 
have  been  quarantined  there. 

DIVISION  OF  CHEMISTBY. 

The  importance  of  chemistry  to  agriculture  was  first  recognized  in 
the  works  of  Liebig.  Before  his  time  little  was  known  of  the  constitu- 
tion of  the  soil,  or  of  the  nature  of  fertilizers.  At  the  present  day  the 
usefulness  of  chemical  science  to  agriculture  is  not  questioned  by  any 
well-informed  person. 

The  work  of  the  division  during  the  year  may  be  classed  under  five 
heads,  viz : 

1.  Analysis  of  soils. 

2.  Continuation  of  the  investigations  of  cereals. 

3.  Experiments  in  the  manufacture  of  sugar. 

4.  Investigation  of  food  adulterations. 

5.  Miscellaneous. 

ANALYSIS  OP  SOILS. 

The  object  of  undertaking  this  work  was  fourfold : 

(1)  To  make  analyses  of  samples  of  soils  from  different  parts  of  the 
country,  which  had  been  sent  to  the  Department  from  time  to  time  dur- 
ing the  preceding  year  and  a  half.  qpw  ax^^s 


10  REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 

(2)  To  farther  investigate  the  problem  of  the  chemical  composition  of 
a  soil  with  reference  to  its  fertility. 

(3)  To  collect  and  compare  the  different  methods  in  use  for  soil  analy- 
sis with  the  design  of  unifying  them  as  much  as  possible,  in  proposing 
a  method  which  might  seem  best  adapted' to  general  use. 

(4)  To  put  in  form  for  general  use  points  in  connection  with  soil  analy- 
sis concerning  which  frequent  inquiries  are  addressed  to  the  Depart- 
ment, to  answer  which  in  detail  would  be  quite  impracticable. 

The  results  of  the  work  are  now  in  manuscript  and  are  ready  for 
publication. 

INVESTIGATtON  OF  CKRKAX8. 

The  work  of  the  division  of  chemistry  during  1883  and  1884,  in  inves- 
tigating the  influence  of  climate  and  soil  in  the  composition  of  cereals, 
has  been  continued  with  good  results.  The  cereals  examined  have  been 
wheat,  oats,  and  com.  One  of  the  chief  objects  of  research  with  wheat 
and  oats  has  been  to  trace  the  effect  of  climate  and  soil  on  the  albumi- 
noids of  grain.  Thftse  cereals  are  generally  more  highly  valued  as  the 
percentage  of  the  albuminous  contents  increases. 

The  size  and  weight  of  the  grains  have  also  been  carefully  deter- 
mined. The  investigations  have  now  proceeded  far  enough  to  deter- 
mine what  parts  of  the  country  produce  the  best  cereals,  without  re- 
spect, however,  to  the  quantity  produced. 

The  results  of  the  work  are  being  rapidly  collated  and  will  soon  be 
ready  for  publication. 

EXPERIMENTS  IN  THE  MANUFACTURE  OF  SUGAR. 

Sugar  planters  have  long  been  aware  that  a  large  percentage  of  the 
sugar  produced  was  lost  either  in  milling  or  in  the  processes  of  man- 
ufacture. It  is  scarcely  extravagant  to  say  that  during  the  last  decade 
fully  half  of  the  sugar  the  soil  has  produced  has  been  lost  before  the 
manufactured  article  has  entered  commerce.  It  was  with  the  purpose 
of  checking  this  waste  that  the  Department  undertook  the  experiments 
mentioned. 

To  avoid  the  loss  in  milling  it  was  determined  to  try  the  process  of 
diffusion.  For  this  purpose  apparatus  was  erected  in  Kansas  for  cutting 
sorghum  cane  into  thin  slices  and  extracting  the  sugar  therefrom  in  a 
diffusion  battery  consisting  of  ten  cells.  The  result  of  the  experiment 
was  highly  gratifying.  The  degree  of  extraction  was  fully  98  per  cent, 
of  the  total  sugars  present.  Mechanical  difficulties  in  the  form  of  the 
apparatus  which  could  not  have  been  foreseen  interfered,  somewhat,  with 
the  successful  working  of  the  process  economically,  but  these  difficulties 
are  readily  overcome. 

To  avoid  the  loss  incident  to  the  usual  process  of  manufacture,  the 
process  known  in  the  beet  sugar  industry  as  carbonatation  was  tried, 
and  its  results  were  entirely  satisfactory. 
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To  tbe  jaico  as  it  comes  from  the  mill,  or  the  diffasion  battery,  a  large 
excess  of  lime  is  added,  aud  this  is  afterwards  precipitated  by  blowing 
through  the  mixture  a  current  of  carbonic  acid.  The  precipitate  which 
falls,  carries  down  with  it  nearly  all  the  impurities  of  tbe  juiC/O  and 
leaves  them  in  a  state  suitable  to  easy  separation  by  filtration.  The 
UHC  of  this  process  entirely  prevents  the  losses  from  scums,  and  affords 
a  product  in  every  way  superior  to  that  given  by  the  old  method. 

It  was  the  intention  of  the  Department  to  make  similar  experiments 
in  Louisiana,  and  preparations  for  them  are  nearly  finished.  But  delay 
in  getting  a  part  of  the  apparatus  and  the  improvements  suggested  by 
the  experiments  in  Kansas,  rendered  it  advisable  to  postpone  the  work 
for  another  year. 

In  view  of  the  important  results  achieved  by  the  experiments  in 
Kansas  under  the  direction  of  the  chemist  of  this  Department,  I  have 
thought  it  advisable  to  send  him  to  Europe  for  the  purpose,  not  only 
of  more  thoroughly  familiarizing  himself  with  the  processes  of  diffusion 
and  carbon atation,  but  also  to  examine  machinery  recently  designed 
for  cutting  up  cane,  with  a  view  to  purchasing  such  apparatus  as  is 
necessary  to  carry  the  proposed  experiments  of  another  year  to  a  suc- 
cessful termination. 

FOOD  ADULTERATION. 

It  is  highly  desirable  that  some  general  standard  of  purity  for  foods 
should  be  established  and  that  uniform  methods  of  examination  for 
adulterations  be  agreed  upon.  As  a  beginning  in  this  direction  the 
Division  of  Chemistry  has  begun  a  series  of  investigations  in  food  adul- 
teration. The  work  already  done  has  been  chiefly  with  butter  and  honey, 
and  the  general  results  of  the  analyses  tend  to  establish  an  average 
composition  for  each  of  these  articles  of  food,  which,  when  more  definitely 
described,  may  serve  as  a  standard  of  comparison.  The  work  has  fur- 
ther shown  the  character  and  extent  of  the  adulterations. 

The  work  with  honey  will  soon  be  concluded,  but  with  butter  and 
other  dairy  products  only  a  beginning  has  been  made.  It  is  proposed 
to  extend  this  line  of  investigation  until  the  ends  sought  for  are  at- 
tained. 

MISCKLLANSOUS. 

In  this  category  is  to  be  placed  a  large  amount  of  work  done  by  the 
di\ision  which  is  so  varied  as  to  escape  a  more  particular  classification. 

It  includes  many  analyses  of  waters,  assays  of  minerals,  examination 
of  marls,  phosphatic  rocks,  and  artificial  fertilizers,  &c. 

Perhaps  the  most  important  work  of  a  miscellaneous  nature  was  that 
done  in  connection  with  tbe  Association  of  Official  Agricultural  Chem- 
ists, whose  labors  have  led  to  tbe  adoption  of  uniform  methods  of 
analysis  for  commercial  fertilizers  throughout  the  United  States. 

By  invitation  of  the  Department  the  last  meeting  of  the  association 
was  held  in  Wa^^hington,  and  action  was  tali  en  relating  to  the  enlarge- 
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ment  of  the  scope  of  the  work  of  the  organization  so  as  to  bring  it  more 
in  harmony  with  the  investigations  of  the  Department  relating  to  the 
adulterations  of  foods. 

For  the  coming  year  it  is  proposed  to  continue  the  work  of  investigat- 
ing the  adulteration  of  foods,  the  experiments  in  the  manufacture  of 
sugar,  and  the  miscellaneous  work. 

ENTOMOLOaiCAIi  DIVISION. 

The  importance  of  the  study  of  economic  entomology  becomes  every 
year  more  and  more  apparent.  Scarcely  an  agricultural  or  horticultural 
meeting  takes  place  but  that  the  subject  of  injurious  insects  and  the 
best  means  of  counteracting  their  ravages  occupy  a  large  share  of  at- 
tention. The  losses  occasioned  by  destructive  insects  to  the  farmers  of 
the  country  aggregate  an  enormous  sum,  and  tliere  are  few  directions 
in  which  the  Department  can  do  more  good  than  in  researches  having 
for  their  object  the  prevention  of  a  portion  of  these  immense  losses.  The 
valuable  results  already  obtained  in  the  work  of  the  Entomological  Divis- 
ion under  its  present  efficient  management  are  a  sufficient  promise  of 
good  work  yet  to  be  done. 

The  work  of  this  division  has  greatly  increased  during  the  year,  sev- 
eral new  lines  of  investigation  which  promise  valuable  results  having 
been  entered  upon. 

The  appearance  of  the  so-called  **  seventeen -year  locust "  or  periodical 
cicada,  in  May  and  June,  over  a  large  extent  of  country,  enabled  the  En- 
tomologist to  make  many  interesting  investigations  in  regard  to  it,  and 
a  bulletin  (No.  8  of  the  present  series)  was  prepared  and  issued,  giving 
a  full  account  of  the  habits  and  life-history  of  the  species,  and  a  revised 
edition  is  being  prepared. 

Two  other  bulletins  have  been  issued,  one  (No.  6)  treating  of  certain 
parasites  of  injurious  insects,  and  the  other  (No.  6)  of  the  imported  elm- 
leaf  beetle.  This  last  is  a  practical  treatise  of  an  insect  that  has  of 
late  years  proved  very  injurious  to  the  elms  throughout  the  Eastern 
States,  and  shows  clearly  and  plainly  how  it  may  be  satisfactorily  dealt 
with. 

Destructive  grasshoppers  have  been  exceptionally  abundant  during 
the  summer.  One  species  {Melanoplus  destructor)^  peculiar  to  the  Pacific 
slope,  has  done  much  damage  in  California,  and  special  study  has  been 
given  to  it  on  the  spot. 

Eemembering  the  fearful  devastation  caused  by  the  Rock^^  Mountain 
species  between  1873  and  1877,  the  people  of  the  West  have  felt  very 
keen  anxiety  as  to  the  future  on  account  of  the  increased  injury  the  pres- 
ent year.  The  entomologist  has  given  this  subject  very  careful  attention, 
and,  from  the  reports  of  special  agents  and  a  full  consideration  of  the 
subject,  ho  concludes  that  there  is  some  danger  of  increase  in  the  next 
two  or  three  years  should  the  weather  prove  favorable  to  the  insect. 

it,  as  an  encouraging  ofGset  to  this  rather  gloomy  prospect,  he  alRo 
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considers  tbat,  nnder  conditions  the  most  favorable  to  grasshopper  iii 
crease,  the  injury  can  never  be  as  widespread  as  it  has  been  in  the  past, 
owing  to  the  advance  and  increase  in  settlement  in  the  Northwest. 

Other  destructive  insects  have  been  very  numerous,  and  a  series  oi 
test  experiments  have  been  made  by  agents  stationed  in  New  Jersey, 
Indiana,  and  Iowa,  with  many  insecticides  which  have  been  recom- 
mended but  never  thoroughly  tested. 

In  response  to  an  evident  want  a  station  has  been  established,  in 
charge  of  a  competent  agent,  at  Aurora,  HI.,  for  purposes  of  experi 
ment  in  regard  to  apiculture.  The  objects  are :  To  secure  the  intro- 
duction and  domestication  of  such  races  of  bees  as  are  reported  to  pos- 
sess desirable  traits  and  characteristics ;  to  prove  by>experiments  their 
value  to  the  agriculturist  of  the  United  States,  and  their  adaptation  to 
our  climate  and  honey-producing  flora ;  to  make  experiments  in  the 
crossing  and  mingling  of  races,  and' endeavor  to  secure  the  type 
or  types  best  adapted  to  the  uses  of  our  bee-keepers ;  to  make  experi- 
ments in  the  methods  of  artificial  fertilization;  to  test  the  various 
methods  of  preparing  bees  for  winter ;  to  study  the  true  causes  of  dis- 
eases yet  imperfectly  understood,  and  the  best  methods  of  preventing 
or  curing  them,  and  to  obtain  facts  as  to  the  injury  to  firuit  by  bees. 

Another  new  field  of  investigation  has  been  added  to  the  division  by 
the  appropriation  by  the  last  Congress  of  $5,000  to  be  devoted  to  the 
^<  promotion  of  economic  ornithology,  or  to  the  study  of  the  interrela- 
tion of  birds  and  agriculture,  an  investigation  of  the  food,  habits,  and 
migration  of  birds  in  relation  to  both  insects  and  plants."  I  have  com- 
missioned Dr.  0.  Hart  Merriam,  the  chairman  of  the  committee  on 
migration  of  the  Ornithologists'  Union,  to  act  with  the  Entomologist  in 
this  matter,  and  circulars  have  been  prepared  and  sent  out,  and  the 
work  is  now  progressing  in  such  a  way  as  to  promise  solid  and  valuable 
results. 

The  work  of  the  division  in  relation  to  silk-culture  has  largely  in- 
creased, and  a  corresponding  addition  has  been  made  to  the  clerical  force 
of  the  ofl&ce.  Silk-worm  eggs  have  been  distributed  in  response  to  a 
very  large  number  of  applications  coming  firom  all  parts  of  the  Union. 
Many  have  also  been  supplied  with  mulberry  trees  by  co-operation  with 
the  Superintendent  of  Gardens  and  Grounds.  Attention  has  been  given 
to  the  establishment  of  a  market  for  silk  cocoons,  with  a  view  to  over- 
coming the  diflBculties  which  have  thus  far  been  found  to  lie  in  the  path 
of  the  silk-raiser  in  this  direction.  The  cheapness  of  foreign  labor  comes 
more  actively  into  competition  with  the  industry  of  manufacturing  raw 
silk  from  the  cocoon  than  it  does  with  the  raising  of  tbe  cocoon  itself. 
In  the  former  case,  the  workshops  are  open  all  tbe  year  round,  giving 
constant  employment  to  their  operatives,  who  must  therefore  look  to  this 
trade  alone  for  their  livelihood ;  in  the  latter,  there  is  only  work  enough 
to  occupy  the  silk-raiser  six  weeks  in  the  spring  and  early  summer ; 
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the  industry  therefore  may  be  made  one  for  the  household,  thus  utiliz 
ing  time  that  would  otherwise  be  lost. 

The  filature  problem,  therefore,  becomes  the  more  difficult  one  to 
solve  and  has  received  much  attention.  In  furthering  the  establish- 
ment of  a  cocoon  market,  and  with  a  view  to  obtaining  some  reliable 
statistics  of  the  expense  of  operating  a  filature  in  the  United  States, 
two  stations  have  been  opened,  one  at  New  Orleans,  and  the  other  at 
Philadelphia.  At  these  points,  in  co-operation  with  private  persons,  I 
have  been,  since  last  spring,  operating  two  small  establishments,  which 
have  consumed  several  hundred  pounds  of  cocoons  raised  in  the  United 
States.  It  was  not  to  be  expected  that  first-class  raw  silk  would  at 
first  be  produced.  American  silk-raisers  are  as  yet  too  generally  in- 
experienced to  produce  a  first-class  cocoon,  which  can  only  be  looked 
for  after  several  years  of  successful  operation  in  the  industry.  A  station 
has  also  been  opened  in  California,  a  building  suitable  for  making  seri- 
cultural  experiments  having  been  constructed  at  Piedmont,  in  Alameda 
County.  Here  it  is  designed  to  experiment  in  co-operation  with  the 
State  board  of  silk  culture,  and  the  Ladies'  Silk  Culture  Society,  at  the 
same  time  using  the  institution  as  a  sericultural  school.  The  division 
will  continue  during  the  coming  winter  and  spring  to  distribute  silk- 
worm eggs  and  manuals  of  instructions  in  silk-culture  to  all  worthy  ap- 
plicants, and  to  take  such  other  steps  towards  fostering  the  industry  as 
circumstances  may  from  time  to  time  require. 

DIVISION  OF  STATISTICS. 

The  branch  of  the  Department  service  under  the  direction  of  the 
Statistician  has  met  the  public  demand  for  co-ordinated  fact  and  sys- 
tematic statement,  during  the  past  year,  in  response  to  requests  from 
heads  of  Departments,  Senators  and  Members  of  the  House,  officials  of 
foreign  governments,  boards  of  trade  and  chambers  of  commerce,  ag- 
ricultural and  industrial  societies,  authors,  editors,  and  others.  The 
neceesity  for  comprehensiveness  and  completeness  in  statistics,  as  well 
as  accuracy,  is  more  appreciated  as  popular  intelligence  advances  and 
culture  broadens. 

The  printed  reports  of  the  statistics  of  agriculture  during  the  year 
include  708  pages  of  monthly  issues,  and  147  of  the  annual  report,  a 
total  of  855  pages.  The  aim  has  been  in  these  reports  to  give  practical 
and  useful  information,  plainly  and  concisely,  avoiding  as  much  as  pos- 
sible fragmentary  and  inconclusiv^e  statement. 

The  crop-reporting  system,  which  hjis  been  in  operation  twenty 
years,  and  has  been  adopted  by  several  States  and  by  some  European 
governments,  consists  of  boards  of  observation  and  report  in  over 
eighteen  hundred  TOunties  of  the  United  States,  comprising  nearly  aL 
of  the  developed  territory  of  the  United  States.  A  parallel  or  dupli- 
i  e  work,  for  the  purpjo^-pf.  verification  and  for  special  local  invest! 
I     ion,  is  carried  on  through  State  agents.    The  foreign  work,  under 
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the  direction  of  an  agent  in  London,  who  is  connected  ofiOicially  with 
the  Department  of  Stat«,  has  been  improving  in  efficiency  and  breadth 
daring  the  past  year.  This  was  nndertaken  at  the  urgent  request  of 
representatives  of  western  agriculture,  to  obtain  advance  information 
concerning  European  products  with  which  ours  come  in  direct  compe- 
tition. The  need  was  emphasized  by  the  incompleteness  and  fragment- 
ary character  of  unofficial  information  relating  to  foreign  crop  pros- 
pects. 

The  report  of  the  present  year  contains  a  review  of  the  course  of  ag- 
ricultural production  during  fifteen  years,  which  shows  an  estimated  in- 
crease in  com  of  37,000,000  acres,  or  80  per  cent. ;  in  wheat,  of  20,000,000 
acres,  or  108  per  cent. ;  in  oats,  of  13,000,000  acres,  or  142  per  cent. ;  in 
all  cereals  taken  together,  67,000,000  acres,  or  97  per  cent.  The  en- 
largement of  the  wheat  area  was  extraordinary  during  the  period  of 
partial  failure  of  the  crops  of  Western  Europe ;  the  extension  of  the 
breadth  in  maize  was  aided  by  the  rise  of  the  foreign  trade  in  beeves 
and  firesh  meats,  and  by  the  sudden  enlargement  of  exports  of  pork 
products,  induced  by  the  cheapness  of  corn ;  and  the  cultivation  of 
oats  has  received  especial  impetus  from  the  seeding  of  rust-proof  va- 
rieties in  the  South,  and  from  the  necessity  of  less  heating  feed  for  horses 
than  a  too  exclusive  maize  ration.  The  increase  from  69,000,000  acres 
of  cereals  in  1870 — a  breadth  nearly  equal  to  the  superficial  ^ea  of 
Missouri  and  Ohio — to  136,000,000  acres,  an  increase  of  67,000,000  acres 
since  1870,  means  the  seeding  and  harvesting  of  additional  area  equal 
to  the  entire  surface  of  Iowa  and  North  Carolina. 

The  average  estimated  area  and  product  of  the  principal  food  crops 
of  the  last  five  years  is  compared  with  the  average  of  the  ten  years 
preceding,  from  1870  to  1879,  inclusive,  as  follows : 


Crop*. 


Com 

WbeftI 

0*ta 

Bye 

Barley 

Backwheat 
Potatoes... 


188&-'84. 


Bnahels. 


1,  575, 194, 194 

463,973,008 

495,  509, 478 

26,  380, 399 

49,  324,  670 

10,  781,  793 

169,  241, 133 


Acres. 


66,  045,  016 

37,738,882 

18, 628,  029 

2,  088, 665 

2,214,154 

847,096 

2, 112,  378 


1870-79. 


Bushels. 


1. 184. 486, 954 

312, 152, 728 

314,441,178 

18, 460,  985 

33, 704,  (i52 

9,  747,  272 

132,  837, 175 


Acres. 


43, 741. 331 

25,187.414 

ll,076,82i 

1, 305, 061 

1,  529.  357 

551, 104 

1,  514,  045 


The  average  yield  of  ecru  per  acre  has  been  23.9  bushels  per  acre, 
against  27.1  for  the  preceding  period;  the  average  value  has  therefore 
been  higher,  44.7  cents  per  bushel  instead  of  42.G,  and  the  average 
value  of  an  acre  $10.07  ir     .ad  of  $11.54. 

The  average  yields  of  %.neat  in  the  two  i)eriods  are  nearly  identical, 
12.3  and  12.4  bushels,  respectively,  but  the  price  has  averaged  90.1  cents, 
instead  of  104.9,  the  demand  not  being  equal  to  the  suppl}'. 

The  crops  of  the  present  year  are  ami)le  for  all  the  demands  of  con- 
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samptioQ  and  exportatioD.  The  cereal  snpply  promises  to  average 
about  63  busliels  to  each  uoit  of  population.  Winter  wheat  suffered 
greater  injury  during  last  winter  than  in  any  season  since  1866.  Sev- 
eral millions  of  acres  were  given  up  to  spring  crops,  and  the  remaining 
breadth  scarcely  averages  10.5  bushels  per  acre.  The  spring  and  win- 
ter wheat  together  is  approximately  estimated  at  350,000,000  bushels. 

The  com  crop  promises  a  volume  10  per  cent,  greater  than  that  of 
last  year,  or  nearly  two  thousand  million  bushels,  and  that  of  oats  will 
probably  exceed  six  hundred  million  bushels.  There  has  been  a  large 
reduction  of  the  expected  yield  of  potatoes  in  consequence  of  the  serious 
prevalence  of  rot  in  isew  York  and  various  degrees  of  injury  from  the 
same  cause  in  other  States. 

The  increase  in  cotton  area  insures  a  crop  of  nearly  6,000,000  bales  at 
the  rate  of  yield  no  greater  than  that  of  last  year.  The  high  promise  of 
the  early  season  has  uot  been  maintained,  though  condition  is  not  yet 
as  low  as  in  1884  at  this  date.  It  is  safe  to  say  that  the  crop  will  be 
between  6,000,000  and  7,000,000  bales,  and,  however  short  and  unfavor- 
able the  picking  season,  only  exceeded  by  the  crop  of  1882. 

Included  among  the  unfinished  investigations  of  the  year  is  the  be- 
ginning of  an  important  statistical  work,  an  agricultural  survey  of  the 
resources,  rural  industries,  and  capabilities  of  the  Eocky  Mountain 
region.  ^  It  is  a  work  of  great  practical  utility,  tending  to  the  industrial 
development  of  that  broad  domain  and  the  enlargement  of  the  material 
resources  of  the  country. 

In  addition  to  statistical  injQuiry  which  relates  directly  to  the  condi- 
tion of  growing  crops  and  the  yield  thereof,  there  have  been  instituted 
inquiries,  by  specialists,  into  certain  branches  of  agricultural  and  hor- 
ticultural industry,  and  the  reports,  as  soon  as  completed,  will  be  laid 
before  the  public. 

DIVISION  OP  GARDENS  AND  GROUNDS,  HORTIOULTURB,  ETC. 

The  duties  of  this  division  embrace  all  thjit  relate  to  practical  horti- 
culture, floriculture,  tree-culture,  and  landscape  gardening. 

Questions  having  for  their  solution  the  relative  value  of  economic 
plants  of  new  or  untried  kinds,  and  the  probability  of  their  successful 
commercial  culture  in  climates  and  localities  suitable  for  their  complete 
growth,  and  the  proper  course  to  be  pursued  in  their  introduction, 
propagation,  and  dissemination,  are  subject  matters  which  pertain  to  this 
division. 

There  are  many  plants  of  great  economic  value  which,  so  far  as  growth 
is  concerned,  can  be  placed  in  suitable  climates  in  this  country,  but 
which,  for  various  reasons,  cannot  at  present  be  recommended  or  en- 
couraged as  offering  a  probability  of  profitable  culture. 

Others,  again,  such  as  are  nearly  of  a  tropical  nature,  can  only  be  pro- 
duced in  limited  areas,  with  the  prospect  of  an  occasional  failure  during 
seasons  of  more  than  ifsutiT  severity. 
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The  coffee  plant  may  be  mentioned  as  an  example  of  plants  of  this 
description;  cinnamon,  gamboge,  some  of  the  mbber  and  other  gum- 
yielding  plants,  chocolate,  vanilla,  and  nntmeg  may  also  be  noted  as 
coming  under  this  class. 

Some  plants  again,  even  where  the  thermometrical  conditions  are 
favorable,  require  special  climatic  conditions  to  secure  their  production 
in  profitable  quantities;  the  tea  plant  is  a  good  example  of  a  plant 
requiring  special  climatic  peculiarities  to  enable  its  commercial  products 
to  be  produced  in  sufficient  abundance  to  be  profitable  as  a  mere  money 
iuvestment,  while  it  can  be  cultivated  and  made  available  as  a  domestic 
article  for  family  use  over  a  large  portion  of  the  country. 

There  are  many  articles  of  importation  which  can  be  grown  here,  but 
can  be  purchased  at  so  cheap  a  rate  that  our  system  of  labor  cannot 
compete  in  their  production.  Of  these  opium  may  be  noted ;  the  opium 
poppy  may  be  cultivated  in  every  State  of  the  Union,  but  the  slow  and 
tedious  manipulation  required  in  collecting  the  juice  prevents  competi- 
tion with  the  cheaper  labor  of  other  countries.  The  same  factor  pre- 
vails in  the  cultivation  and  preparation  of  perfumery  oils  and  essences, 
but  in  these,  as  in  other  industries,  much  can  probably  be  accomplished 
by  the  invention  of  new  appliances  of  a  labor-saving  character. 

The  culture  of  the  ramie  plant,  which  yields  a  valuable  fiber,  and 
which  was  introduced  many  years  ago,  has  hitherto  been  held  in  abey- 
ance, owing  to  the  want  of  machinery  adapted  to  the  profitable  extrac- 
tion of  the  fiber  from  the  stalks.  This  is  now  so  far  accomplished  that 
the  complete  success  of  a  machine  for  the  purpose  may  be  looked  for  in 
the  near  future. 

Jute  culture  has  been  in  a  similar  provisional  condition,  and  as  soon 
as  the  announcement  is  confirmed  that  suitable  machinery  has  been 
erected  for  the  reduction  of  thfise  plants,  and  for  the  separation  of  their 
fibers  in  a  maaner  satisfactory  to  the  cultivator  and  to  the  manufsEUst- 
nrer  of  fabrics,  new  and  profitable  crops  will  be  at  once  available. 

The  introduction  of  new  industries  is  at  all  times  a  matter  of  spe- 
cial interest,  because  they  promise  a  direct  addition  to  the  industrial 
and  wealth-producing  resources  of  the  nation,  and,  what  is  fiirther  of 
great  importance,  they  have  an  indirect  value  in  so  far  as  they  increase 
diversity  of  crops  and  widen  systems  of  rotation  on  lands,  which  is  a 
rsignificant  factor  in  maintaining  the  fertility  and  in  the  economical  man- 
agement of  the  soil. 

Nothing  promises  to  bo  more  effective  in  this  direction  than  the  in- 
troduction of  fruits  into  every  section  where  they  will  thrive  and  do  not 
now  exist,  and  the  careful  experimentation  with  new  vrwrieties  of  such 
kinds  as  remain  to  be  tried.  Our  farmers  are  American  in  every  sense, 
and,  as  a  rule,  desire  an  almost  immediate  return  as  a  reward  for  their 
industry;  seed  sown  in  the  spring  yields  its  product  in  the  fall,  and  hence 
broad  acres  are  sown  year  after  year,  with  little  or  no  diversity,  which 

2  ACJ— '85 
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should  thoy  become  the  sites  of  orchards  of  the  most  common  varieties 
of  fruit  would,  in  due  time,  amply  repay  the  planter  for  both  his  outlay 
and  his  patience,  and,  what  is  of  greater  importance,  would  furnish 
that  diversification  which  must  ultimately  become  the  necessity  of  our 
agriculture. 

I  would  respectfully  recommend,  therefore,  that  this  division  of  the 
Department  be  sufficiently  enlarged  in  scope  and  power  to  enable  me 
to  apx)oint  a  special  superintendent  or  agent  of  pomology,  who  can 
give  special  attention  to  the  pomological  necessities  of  the  country,  and 
mal^e  suggestions  relative  to  the  industry  as  applicable  to  every  sec- 
tion for  the  guidance  of  the  horticulturist. 

Such  an  agent,  if  qualified  for  his  duties,  could,  through  his  reports, 
give  to  the  country  a  mass  of  information  which  would  be  of  lasting 
benefit  to  all  concerned. 

So  far  as  regards  experimental  work  in  connection  with  objects  of 
culture  in  gardens  and  orchards,  the  area  of  the  Department  grounds 
which  can  be  devoted  to  this  object  is  now  so  limited  as  to  preclude 
practical  tests  of  the  merits  of  varieties  of  fruits,  and  its  exposed  posi- 
tion subjects  all  operatious  to  interference  by  depredators  who  are  ma- 
liciously inclined.  Even  for  purposes  of  propagating  out-door  plants, 
the  grounds  are  but  of  little  avail,  because  their  situation  in  the  city 
prevents  a  guarantee  of  accuracy  of  nomenclature. 

The  introduction  and  propagation  of  semi-tropical  plants  of  economic 
value  are  receiving  considerable  attention,  but  the  facilities  are  alto- 
gether inadequate  to  the  prosecution  of  this  work  on  a  scale  sufficiently 
extensive  for  the  demands  of  the  country.  These  demands  cannot  be 
ftiUy  met  until  the  Department  secures  ample  facilities  for  thoroughly 
testing  and  propagating  such  plants  as  oranges,  lemons,  figs,  olives, 
cinchona,  mangoes,  &c.,  in  the  open  fields  in  States  where  the  climate 
admits  of  such  cultivation. 

The  distribution  of  economic  and  other  plants  during  the  season 
amounted  to  74,000.  These  consisted  of  oraages,  lemons,  olives,  man- 
goes, guavas,  figs,  tea,  coffee,  Japan  persimmons,  pine-apples,  ramie, 
grapes,  native  and  foreign,  strawberries,  raspberries,  also  mulberry 
plants  for  silk-worm  encouragement,  and  a  few  ornamental  plants  of 
scarce  kinds. 

AGRICULTURAL  METEOROLOaY. 

The  distribution  of  rainfall,  the  range  of  temperature,  the  propor- 
tionate duration  of  sunlight  and  obscuration  are  among  the  meteoro- 
logical agencies  which  affect  crop  production.  Our  climate  is  subject 
to  frequent  and  positive  changes,  which  by  turns  stimulate  powerfully 
and  depress  severely  the  vitality  of  plants.  The  European  vine  is 
too  delicate  to  endure  these  changing  conditions,  except  on  the  Pacific 

»  I,  and  our  native  genera,  hardy  as  they  are,  find  an  unrelenting 
f  in  mildews.     Excessive  heat,  following  excessive  moisture, 
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causes  many  diseases  of  fruits  and  grains,  cotton  and  other  plants. 
The  cotton  crop  of  the  present  year  has  been  reduced  materially  by 
unfavorable  meteorological  conditions,  by  a  failure  of  the  preservation 
of  a  due  balance  between  the  forces  of  heat  and  moisture. 

There  are  investigations  of  a  practical  nature  in  agricultural  meteor- 
ology which  have  not  yet  been  made;  there  are  i>roblems  which  have 
not  yet  been  solved.  The  practical  application  of  this  as  yet  unde- 
veloped science  is  of  very  great  importance  and  should  receive  the 
immediate  attention  of  official  and  experimental  organizations.  To 
this  end  I  would  sugcrest,  and  venture  to  urge,  the  establishment  of  a 
signal-service  station  in  connection  with  each  college  of  agriculture 
and  agricultural  experiment  station,  for  the  routine  work  of  the  signal 
service  and  for  special  observation,  under  directiou  of  the  college  or 
station,  for  investigation  of  meteorological  conditions  aHecting  the 
health  and  growth  of  plants. 

MEDICINAL  PLANTS. 

For  a  number  of  years  past  the  attention  of  medical  men  and  pkar- 
macists  has  been  unusually  attracted  toward  the  subject  of  medicinal 
plants,  both  native  and  foreign,  and  the  last  annual  meeting  of  the 
American  Pharmaceutical  Association  by  resolution  requested  the  Com- 
missioner of  Agriculture  to  take  measures  for  the  introduction  into  cul- 
tivation in  this  country  of  such  of  the  important  foreign  medicinal 
plants  as  may  bo  adapted  to  our  climate,  in  order  that  they  may  be 
readily  obtainable  in  a  fresh  state,  and  that  another  industry  may  be 
added  to  our  country's  resources.  It  is  represented  that  many  hundred 
thousand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
stances that  should  be  produced  at  home.  There  is  no  doubt  that  many 
of  the  most  important  medicinal  plants,  as  the  rhubarb  x^lant,  the 
hcorice  plant,  arnica,  belladonna,  digitalis,  opium  poppy,  and  many 
others  are  perfectly  adapted  to  our  climate,  and  could  be  cultivated  in 
perfection,  as  we  know  with  respect  to  some  of  them,  from  experiments 
made  many  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
cinchona,  vanilla,  jalep,  and  sarsaparilla,  may  in  all  probability  be  suc- 
cessfully cultivated  in  the  extreme  southern  portion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  trial. 

A  new  and  powerful  ancesthetic  remedy  prepared  from  the  leaves  of 
a  shrub  called  coca,  or  botanically  Erythroxylon  coca,  has  been  re- 
cently introduced  into  medical  and  surgical  practice. 

This  shrub  is  a  native  of  Central  and  South  America,  and  on  account 
of  the  difficulty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 
has  been  thought  highly  desirable  that  the  growth  and  cultivation  of 
the  plant  should  be  attempted,  in  some  locality,  within  our  own  borders. 

With  respect  to  our  native  medicinal  plants  and  drugs,  their  collec- 
tion and  traffic  have  been  very  greatly  extended  during  the  past  dec- 
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ado,  60  that  tliousaDds  of  people  iu  different  parts  of  the  country,  not- 
ably in  the  niouutainous  ropons  of  Korth  Carolina,  Tennessee,  and  in 
other  Southern  and  Western  States,  are  employed  at  certain  seasons  of 
the  year  in  this  enterprise. 

Fears  are  expressed  that  some  of  these  plants  are  becoming  extermi- 
nated in  their  native  habitats,  and  in  respect  to  some  of  them — as,  for 
instance,  the  ginseng  plant — the  time  has  come  when  they  may  proba- 
bly be  made  the  objects  of  profitable  cultivation. 

EXPERIMENTS  IN  ALASKA. 

Something  in  the  line  of  experimental  work  might  also  be  undertaken 
in  Alaska,  possibly  with  profit.  It  is  well  known  that  the  Department 
if  the  Interior  has  established  an  agency  for  the  promotion  of  educa- 
tion in  that  Temtory. 

It  has  been  suggested  that  a  line  of  experiments,  to  be  undertaken 
by  this  Department,  would  easily  prove  whatever  of  agricultural  and 
horticultural  capability  may  exist  in  the  Territory.  No  careful  atten- 
tion seems  to  have  been  given  there,  as  yet,  to  this  branch  of  industry, 
and  the  resources  of  the  country  are  quite  unknown  and  undeveloped. 

The  Industrial  Training  School  at  Sitka  would  furnish  an  admirable 
basis  for  a  station,  where  could  be  conducted  careful  experiments  to 
ascertain  the  agricultural  products  best  adapted  to  the  climate  and  soil 
of  the  Territory,  and  what  breeds  of  cattle  and  other  domestic  animals 
are  most  suited  to  its  climate  and  solL 

Such  an  experiment  ought  to  extend  over  a  series  of  years,  and  the 
result  would  amply  repay  any  expenditure  that  Congress  may  choose 
to  make  in  this  direction. 

DIVISION  OP  BOTANY. 

The  work  of  this  division  during  the  past  year  has  been  prosecuted 
with  vigor,  and  may  be  classified  under  the  following  heads  2 

(1)  Care  and  enlargement  of  the  herbarium. 

(2)  Pablication  of  botanical  matter. 

(3)  Distribution  of  duplicates  and  foreign  exchanges. 

The  herbarium  contains  botanical  specimens  of  all  the  plants  of  the 
^  iifr./^  p  •  Q tes,  so  far  as  it  has  been  able  to  secure  them,  and  also  a  large 
i.picoviiu.aon  of  foreign  plants.  These  specimens  are  a  necessity  in 
tT^^r:  that  the  division  may  be  able  to  distinguish  and  determine  the 
.w..^^  and  properties  of  the  plants  sent  in  for  investigation  and  identi- 
'■  '*tion  from  all  parts  of  the  United  States.    It  is,  in  fact,  a  kind  of 

.  A  >n/»e  library  to  be  consulted  whenever  occasion  requires,  and  has 
'•     scientific  and  practical  importance.     The  development  of  this 

xoa>  ountry  is  constantly  bringing  to  light  new  kinds  of  plants,  some 
^^  which  have  uses,  medicinal  or  economical,  and  information  as  to  their 
i^iationship  and  probable  qualities  has  to  be  sought  for  largely  through 
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the  mediam  of  the  herbarium  and  its  library.  The  herbariom  has  also 
a  high  valae  for  consnltatioii  by  teachers  and  professors  of  botany,  who 
frequently  avail  themselves  of  the  opportunities  here  aflbrded  of  study- 
ing  plants  from  every  part  of  the  Union. 

This  advantage  is  participated  in  also  by  educated  foreignerSi  who  in 
visiting  the  capital  of  the  country  expect  to  find  centered  here  a  fnll 
representation  of  its  various  productions.  Such  collections  are  a  neces- 
sity of  the  education  of  the  times,  and  every  xjountry  of  the  world,  which 
is  advanced  in  intelligence  and  science,  makes  its  capital  the  headquar- 
ters for  information  of  all  kinds  relating  to  its  resources  and  productions, 
thus  fostering  that  spirit  of  scientific  research  to  which  the  highest 
progress  of  the  world  is  so  much  indebted. 

The  heretofore  crowded  quarters  of  the  herbarium  have  been  relieved 
by  the  addition  of  more  room. 

The  appointment  of  an  assistant  has  been  made,  whose  special  dnties 
are  to  investigate  the  fungus  diseases  of  plants,  a  line  of  botanical  re- 
search which  has  been  most  urgently  called  for  and  which  it  is  expected 
will  soon  show  valuable  results. 

A  ^^  Descriptive  Catalogue  of  the  Grasses  of  the  Fnited  States,"  in- 
tended, in  part,  to  be  explanatory  of  the  display  of  grasses  made  at  the 
New  Orleans  ExxK)sition,  was  prepared  by  this  division.  It  was  pub- 
lished by  the  representative  of  the  Department  to  the  said  exposition, 
and  has  been  widely  distributed  to  granges,  agricultural  colleges,  and 
persons  interested  in  a  knowledge  of  our  grasses,  and  has  received  mnch 
commendation  from  the  press  and  from  scientists. 

The  report  of  this  division  shows  descriptions  and  figures  of  a  num- 
ber of  species  of  native  medicinal  plants,  a  subject  which  is  now  receiv- 
ing considerable  attention,  and  of  which  it  is  desirable  that  information 
should  be  furnished  to  the  people. 

This  division  still  continues  the  plan  of  distributing  duplicate  speci- 
mens of  plants  to  such  agricultural  colleges  as  make  requests  for  them. 

Duplicates  have  also  been  used  in  making  exchanges  with  societies 
and  institutions  of  science  in  foreign  countries.  The  division  is  greatly 
indebted  to  the  Imperial  Botanic  Gardens  of  St.  Petersburg,  to  the 
Museum  of  Natural  Sciences  at  Paris,  and  to  the  Boyal  Botanic  Gar- 
dens of  Great  Britain,  for  valuable  contributions  to  its  botanical  collec- 
tions,  and  responses  have  been  made  as  far  as  possible,  by  contributing 
to  their  similar  wants. 

The  work  of  this  division  has  been  yearly  increasing,  and  it  now 
stands  in  urgent  need  of  an  addition  to  its  force,  in  order  that  proper 
researches  may  be  made,  and  that  useful  information  on  botanical  sub- 
jects may  be  diffused  among  the  people. 

DIVISION  OF  FORESTRY. 

There  is,  perhaps,  no  subject  in  which  the  Department  can  be  used 
to  greater  benefit  than  in  its  attention  to  forestry  interests ;  and,  con- 
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sidering  the  vast  importance  to  the  nation  of  a  proper  investigation  of 
the  sabject,  no  branch  has  been  more  poorly  endowed  by  Congress. 

An  appropriation  of  $10,000  has  been  made  annually  for  several  years 
for  an  investigation  of  this  character,  and  a  reasonable  amount  of  work 
has  been  yearly  accomplished,  as  may  be  seen  by  the  various  reports 
already  published.  These  reports  have  dealt  with  the  condition  of  for- 
estry matters  5  statistics  relative  to  the  industry  have  been  elaborately 
set  forth,  and  various  suggestions  have  been  made  when  thought  of 
value.  Much  remains  to  be  done  in  this  direction ;  but  the  time  has 
come  when  more  than  this  is  necessary,  if  we  would  be  awakene<l  to  the 
dangers  which  threaten  us  through  the  destruction  of  our  forests.  Fo 
more  important  problem  confronts  us  as  a  people  than  that  which  re- 
lates to  our  forests.  Efforts  should  be  made  at  once  to  further  arouse 
and  enlighten  the  people.  The  establishment  of  arbor  days,  which  has 
been  so  successfully  accomplished  in  a  few  States,  should  become  general ; 
the  importance  of  the  introduction  of  forestry  into  our  schools  and  edu- 
cational institutions  should  be  set  forth;  the  organization  of  local  and 
State  societies  in  the  interest  of  forestry  should  be  strongly  advocated 
and  encouraged,  and  every  other  means  should  be  devised  to  instiU 
into  the  minds  of  the  people  that  restoration  is  an  urgent  necessity,  and 
must  keep  pace  with  destruction. 

It  is  already  apparent  that  efforts  for  promotion  of  forest-tree  plant- 
ing, through  liberal  laws  on  the  part  of  the  United  States,  and  through 
various  premiums  and  exemptions  on  the  part  of  certaiifi  States,  are 
not  to  meet  with  abundant  success.  Inducement  having  failed,  educa- 
tion should  now  be  attempted.  Such  an  effort,  to  be  successfhl,  ought 
to  be  itiaugurated  by  the  General  Government  itself.  Adequate  means 
should  be  forthcoming  to  deal  with  this  national  necessity  in  a  national 
way.  With  a  sufficient  fund,  agencies  could  be  established  to  gather 
information  for  compilation  and  diffusion ;  the  laws  of  foreign  countries 
in  this  regard  could  be  codified  and  studied ;  climatic  and  tneteorolog- 
ical  observations  could  be  made  in  sections  to  show  the  influence  of 
trees  5  a  comprehensive  study  of  the  varieties  of  trees  and  their  several 
economic  uses  and  values  could  be  laid  before  the  country,  and  in  many 
>ther  ways  the  people  could  be  made  to  realize  the  vital  importance  of 
his  subject. 

'  have  submitted  an  estimate  for  $10,000  to  continue  these  investiga- 

^uns  in  the  manner  in  which  they  have  been  prosecuted  in  previous 

*o/  a;  but,  should  Oongress  deem  it  wise  to  increase  the  scope  of  the 

i>vcddgation  to  proportions  somewhat  commensurate  with  its  impor- 

;fl.../»o  rk'^4sibly  to  undertake  the  line  of  work  to  which  I  have  alluded, 

"    jfexxiups  to  establish  experimental  plots  for  forestry  upon  the  pub- 

^/^Tnn,in,  an  intelligent  and  comprehensive  discharge  of  the  duty 

.  ....c    -  nuire  a  greatly  increased  appropriation. 

^v  oic  jeginning  of  the  year  the  division  undertook,  in  connection 
,-^h  tVie  ^up^Hutendent  of  Buildings  and  Grounds,  and  under  the  act  of 
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Congress  providing  for  contribatdons  from  the  varions  Departments  of 
the  Government  to  the  Centennial  and  Cotton  Exposition  at  Kew  Orleansi 
to  promote  the  interests  of  forestry  by  procuring  and  sending  to  that 
ezpositioni  a  ooUection  of  osefol  and  ornamented  articles  manafactaro<l 
from  the  woods  of  oar  forests.  The  great  variety  of  articles  thus  brought 
together  constituted  one  of  the  most  interesting  and- attractive  features 
of  the  exposition,  and  had  the  effect  of  giving  to  many,  a  new  and  deep 
impression  of  the  great  value  of  our  forests  and  the  importance  of  their 
proper  protection. 

As  tending  to  show  the  practicability  of  tree-culture  in  the  arid 
regions  of  the  West,  where  such  culture  has  been  deemed  by  many  to 
be  impossible,  the  division  transplanted  several  hundred  trees  of  various 
kinds  from  tiie  western  portions  of  Kansas  and  Nebraska,  and  the 
regions  farther  west,  and  exhibited  them  in  a  growing  condition  on  the 
exhibition  grounds,  thus  giving  ocular  demonstration  of  the  success  at* 
tending  tree-planting  in  a  large  section  of  the  country  hitherto  treeless, 
but  where,  within  a  few  years  past  and  with  advancing  settlements, 
millions  of  trees  have  been  planted  and  are  now  flourishing.  The  es- 
tablished fact  that  trees  valuable  for  fruit,  for  shade,  and  for  timber  can 
be  suocessfuUy  cultivated  on  much  of  the  dry  plains  of  the  West,  is  of 
the  greatest  importance  in  an  agricultural  point  of  view,  and  will  be  the 
means  of  attracting  settlers  to  that  region  who  would  otherwise  turn 
away  from  it. 

Early  in  the  year  a  new  volume  of  the  reports  on  forestry,  in  addi- 
tion to  the  three  previously  issued,  was  published.  Among  the  more 
imi)ortant  contents  of  this  volume  may  be  mentioned  a  foil  report  from 
six  of  the  prairie  States,  in  regard  to  the  kinds  of  trees  that  had  been 
found  to  grow  there  successfully  and  to  which  preference  i^given ;  also 
as  to  what  kinds  of  trees  have  not  proved  succesirful  and  the  difficulties 
which  have  been  met  by  tree-planters. 

Another  report,  compiled  from  the  returns  made  in  response  to  a  second 
circular,  gave  an  exhibit  of  the  extent  to  which  the  native  forests  of  the 
country  have  been  cleared  off,  and  for  what  purposes,  and  the  dam- 
age occasioned  by  forest  flres,  together  with  other  facts  relating  to  the 
subject. 

By  means  of  a  graphic  chart,  the  steady  and  rapid  destruction  of  the 
forests  in  one  of  the  States  during  a  period  of  nearly  thirty  years  was 
presented  to  view,  and  will  serve  as  an  illustration  of  what  has  been 
taking  place  in  many  of  the  other  States. 

A  report  was  also  made  in  regard  to  the  consumption  of  the  forests 
for  the  purpose  of  furnishing  ties  for  our  160,000  miles  of  railroads. 
The  report  shows  the  amount  and  kind  of  wood  used  by  each  railroad 
from  which  information  could  be  obtained,  amounting  to  about  63  per 
cent,  of  the  whole.  The  sources  from  which  the  ties  are  procured  are 
speoifled,  as  also  the  season  of  the  year  in  which  they  are  cut  and  their 
ascertained  durability.    From  this  report  it  appears  that  to  furnish  tics 
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for  our  present  mileage  of  roads  has  taken  the  available  timber  f^om  an 
area  of  land  equal  to  that  of  the  States  of  Bhode  Island  and  Connecti- 
cut, and  estimating  that  the  ties  will  need  to  be  renewed  once  in  seven 
years,  there  will  be  required  for  this  purpose,  and  to  equip  the  new 
roads  built  jQrom  year  to  year,  the  timber  growing  on  565,714  acres. 
Allowing,  again,  that  a  growth  of  thirty  years  is  necessary  to  produce 
trees  of  proper  dimensions  for  ties,  it  will  require  16,971,420  acres  of 
woodland  to  be  held  as  a  kind  of  railroad  reserve  in  order  to  supply 
the  annual  needs  of  the  existing  roads,  to  say  nothing  of  the  demands 
for  new  roads.  This  constitutes  an  area  larger  than  the  States  of  New 
Hampshire,  Vermont,  and  Massachusetts  combined.  It  is  more  than 
4  per  cent,  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

The  volume  contained,  also,  a  report  on  the  maple-sugar  production 
in  the  United  States  and  Canada.  From  this  it  appears  that,  reducing 
the  maple  sirup  made  to  its  equivalent  of  sugar,  the  total  maple-sugar 
product  of  the  country  for  the  census  year  was  50,944,445  pounds,  or  a 
little  more  than  one-twelfth  of  the  whole  sugar  product  of  the  country, 
including  that  from  sorghum  and  the  sugar  cane.  Of  the  granulated 
sugar  made  in  the  country  t^at  from  the  maple  forms  17  per  cent. 

Since  the  publication  of  the  volume  referred  to,  two  other  circulars 
have  been  distributed,  and  the  division  has  been  occupied  in  compar- 
ing and  tabulating  the  information  thus  obtained.  The  inquiries  made 
in  these  circulars  were  in  general  as  to  the  methods  adopted  in  tree 
planting  and  culture,  the  increase  or  diminution  of  the  forest  area,  the 
observed  influence  of  the  presence  or  absence  of  forests  upon  streams, 
floods,  and  droughts,  and  also  upon  climate. 

During  the  year  about  3,000  packages  of  tree-seeds  have  been  sent 
to  persons  who  have  applied  for  them,  or  to  those  who  it  was  thought 
would  subject  them  to  various  modes  of  culture  and  test  their  adapta- 
tion to  various  soils  and  climates. 

Since  the  organization  of  the  "American  Forestry  Congress^'  the  De- 
partment of  Agriculture  has  recognized  it  as  doing  a  kindred  work  with 
that  of  its  forestry  division,  and  has  given  it  whatever  aid  it  could  by 
the  presence  of  its  officers,  and  contributions  of  information  in  its  pos- 
session. 

In  view  of  the  great  and  constantly  increasing  demands  made  upon 

r.he  forests  for  the  supply  of  ties  and  other  material  for  the  use  of  rail-i 

'lad  companies,  it  has  become  a  question  whether  the  companies  might' 

•t  ^"3  made  to  see  it  to  be  a  feasible  thing,  and  for  their  interest,  to  plant 

-.o  along  their  roadways,  or  on  tracts  of  their  land  adapted  to  the  ^nr- 
'  »»e,  and  thus  benefit  themselves  while  at  the  same  time  relieving  the 
,x.pfinc  forAstts  to  the  Same  extent  from  an  onerous  demand  which  is 
.rti  ^dri^x,  upon  them.  The  land-grant  companies  have  an  abundance 
• '  !and,  either  already  covered  with  trees  or  which  might  be  planted, 
•'  i  thus  fiimish  them  a  perpetual  supply  of  timber^  and  these  and 
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Other  companies,  by  planting  a  belt  of  trees  along  their  lines,  could  pro- 
tect their  roads  from  drifting  snows  and  driving  winds. 

The  review  of  the  year  is  encouraging.  The  interest  in  the  subject  of 
forestry  has  increased  throughout  the  country.  The  publications  of  the 
Department  by  themselves,  and  yet  more  as  they  have  been  republished 
in  whole  or  in  part  by  our  numerous  newspapers,  and  the  discussions  of 
the  subject  in  agricultural  and  Other  conventions,  have  had  the  efi'ect  to 
extend  greatly  the  knowledge  of  the  subject. 

The  establishment  of  arbor  or  tree-planting  day,  already  adopted  in 
fifteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging  signs 
for  the  advancement  of  forestry.  Its  extension  throughout  the  country 
should  be  urged  by  every  proper  consideration.  Its  general  establish- 
ment would  be  among  the  most  effective  means  of  creating  throughout 
the  community  a  proper  sentiment  in  regard  to  trees,  and  lead  to  their 
adequate  protection. 

On  the  other  hand,  the  waste  of  our  forests  goes  on  at  an  alarming 
rate.  Little,  if  anything,  has  been  done  to  check  the  annual  destruction 
by  fires,  whether  by  willful  violators  of  the  law,  or  where  occasioned  by 
sparks  from  locomotives ;  the  destruction  oaused  by  the  ax  of  the  lum- 
berman, or  the  loss  by  depredations  on  the  public  lands.  To  stop  these 
several  losses,  each  lamentably  great,  the  division  has  done  what  it 
could  by  making  the  facts  known  to  the  Commissioner  of  the  Land 
Of&ce,  the  only  one  who  is  authorized  to  prosecute  such  offenders. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Government 
lands,  and  the  importance  of  preserving  for  permanent  cultivators,  and 
use,  such  portions  of  forests  as  are  adjacent  to  the  head  springs  of  rivers, 
or  which  may  be  needed  for  climatic  or  other  reasons,  it  is  respectftdly 
urged  that  the  further  sale  of  timber  lands  belonging  to  the  Govern- 
ment, ought  to  be  suspended  until  such  time  as  a  careful  survey  shall 
ascertain  what  portion  of  them  may  be  sold  without  involving  injury  to 
the  country,  and  what  ought  to  be  permanently  held  in  the  forest  con- 
dition. 

SEED  DIYISION. 

Belative  to  the  reforms  instituted,  those  in  the  seed  division  call 
for  more  than  a  passing  notice.  It  is  a  division  whose  annually  ex- 
pended appropriation  exceeds  that  of  any  other  in  the  Department,  and 
proportionate  to  this  should  be  the  care  and  wisdom  in  its  management. 
Particular  attention  has  therefore  been  given  to  Improved  methods  in 
the  distribution  of  seeds.  Experienced  executive  officers  have  been  ap- 
pointed to  prevent  an  indiscriminate  and  useless  distribution  of  seeds 
in  climates  and  soils  to  which  they  are  not  adapted ;  to  carefully  study 
the  necessities  and  climatic  condition  of  the  several  sections ;  to  thor- 
oughly test,  before  distribution,  a  sample  of  every  variety  of  seed  pur- 
chased, to  prove  its  vegetative  qualities,  and  to  skillfully  subject  such 
seed  to  a  rigid  examination  for  the  parx>08e  of  detecting  the  presence 
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of  seeds  of  noxions  weeds,  ii\jarioas  insects,  or  the  germs  ot  disease. 
Improved  methods  have  also  been  applied  to  the  handling  of  seed  in 
its  receipt,  its  preparation  for  distribution,  and  its  final  disposition; 
and  it  will  be  my  endeavor  to  continue  to  inaugurate  new  and  improved 
systems  as  rapidly  as  the  service  may  require. 

For  a  continuation  of  the  distribution,  as  required  by  the  present  law, 
I  have  submitted  the  usual  estimate.  There  is  one  phase  of  the  law, 
however,  to  which  I  would  respectfully  call  your  attention.  It  re- 
quires that  a  report  of  experiments  shall  be  made  by  those  receiving 
the  new  and  valuable  seeds  which  the  Department  distributes,  the  evi- 
dent intent  being  that  the  Department  shall  be  kept  informed  of  the 
success  or  non-success  of  experiments  with  seeds  which  it  purchases, 
especially  for  experimental  purposes.  In  a  vast  m^*ority  of  cases  this 
design  of  the  law,  unfortunately,  is  not  complied  with. 

Two-thirds  of  all  seeds,  plants,  and  cuttings  may  be  distributed  by 
Senators,  Bepresentatives,  and  Delegates  in  Congress  direct,  and  their 
constituents  do  not  feel  in  duty  bound  to  report  results  to  the  Depart- 
ment. It  is  obvious  that  these  representatives  of  the  people  are  better 
acquainted  with  the  best  intelligence  and  needs  of  their  respective  dis- 
tricts than  the  Department  is;  while,  on  the  other  hand,  it  must  be 
admitted  that  the  Department  understands  better  than  others,  the 
nature  and  habits  of  the  seeds  and  plants  it  distributes ;  and  it  is  a 
matter  for  serious  consideration  on  the  part  of  Congress  whether  or  not 
some  systematic  plan  of  co-operation  may  not  be  fixed  upon  between 
this  Department  and  Members  of  Congress,  by  which  the  former  can 
have  a  better  control  over  the  distribution  than  it  now  has,  and  make 
the  distribution  a  condition  precedent  to  a  compliance  with  simple  but 
important  requirements,  and  thus  reap  the  greatest  benefit  from  the 
distribution;  while  the  latter  can  continue  to  give  the  Department  the 
benefit  of  advice  and  experience  by  furnishing  lists  of  those  who  can 
best  serve  the  interests  of  their  several  localities,  by  carrying  on  ex- 
periments to  test  the  value  of  the  seeds  and  plants  distributed. 

Another  reason  for  a  change  of  systems,  in  this  respect,  is  that  the 
<\uota  of  one-third  of  all  the  seeds,  &c.,  purchased,  at  present  allowed 
to  the  Department,  is  insufficient  to  enable  it  to  meet  its  own  legitimate 
lAb*^^  of  obligation  to  its  thousands  of  correspondents,  and  others  who 
•Mr  -eceive  no  other  favor  from  the  Department  in  consideration  forim- 
JKJL  iant  and  valuable  services  rendered.  The  Department  keenly  feels 
hat  this  debt  should  first  be  met,  and  the  remaining  seeds  are  not  suf- 
tcient  to  carry  on  experiments  in  a  comprehensive  manner.  The  intel- 
'^rent  and  progressive  farmer  of  to-day,  with  whom  the  Department 
Yishes  to  deal,  is  unwilling  to  give  the  requisite  attention  and  time  to  a 
i«ndful  of  grain,  and  he  should  not  be  asked  to  do  so,  nor  would  such 
•vperiment  result  in  any  great  benefit.  T^o  good  can  come  from  the 
a'»tribp*^'^»i  of  a  pint  o^  3eed  wher<>  ^  bushel  is  needed. 
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MICROSCOPICAL  DIVISION. 

The  microscopist  has  been  chiefly  engaged  daring  the  past  year  with 
investigations  relating  to  the  general  microscopic  characteristics  of  pure 
d«airy  batter,  oleomargarine,  battorine,  and  other  batter  sabstitutcs, 
with  a  view  of  discovering  some  well-defined  mode  by  which  pure  bat- 
ter and  the  various  butter  substitutes,  offered  for  public  sale,  may  be 
distinguished  from  each  other,  thus  protecting  the  public  against  fraud- 
ulent compounds  sold  as  pure  butter. 

These  investigations  have  necessitated  hundreds  of  experiments  with 
the  fats  of  various  animals  and  of  vegetables,  as  several  of  these  fats 
are  largely  employed  in  the  manufacture  of  all  butter  substitutes.  The 
want  of  a  ready  and  scientific  means  of  determining  whether  asubstance 
offered  for  sale  is  really  butter,  or  butterino,  has  long  been  felt  by  chem- 
ists, butter  inspectors,  and  the  public  generally. 

Because  of  the  question  among  chemists  in  Europe,  and  in  America, 
as  to  the  possibility  of  determining,  by  purely  chemical  means,  butter 
from  oleomargarine,  the  butter  laws  of  the  United  States,  as  well  as  those 
of  Great  Britain,  have  been  rendered  inoperative,  as  regards  the  suc- 
cessful prosecution  of  violators  of  the  law  relating  to  butter  imitations. 
Hence  the  great  desirability  of  endeavoring,  by  the  use  of  the  micro- 
scope, or  other  untried  means,  to  discover  a  method,  or  methods,  by 
which  the  butter  laws,  generally  considered,  shall  be  rendered  useful 
and  operative  to  the  dairy  interests  of  the  United  States. 

After  many  experiments  in  this  direction,  the  microscopist  claims  to 
have  discovered  that  lard  made  from  swine's  fat  always  exhibits  crys- 
tals in  stellar  form,  wholly  composed  of  sharp,  fatty,  needle-shaped 
spines  radiating  from  a  common  center,  while  the  fat  of  beef  yields 
foliated,  serrated,  and  bi-serrated  spines  proceeding  from  a  common 
center,  but  much  smaller  than  those  of  lard,  while  pure  normal  dairy 
butter  is  wholly  exempt  from  fatty  crystals,  and  this  distinction  is  con- 
stant. He  also  claims  to  have  discovered  that  when  pure  butter  is  boiled 
in  a  test  tube,  without  water,  for  a  period  of  several  seconds  only,  and  al- 
lowed to  cool  for  a  period  of  twenty-four  hours,  at  a  temperature  of  60^ 
Fah.,  the  butter  thus  treated  becomes  crystallized  in  globose  forms,  gener- 
ally perfectly  globular,  and  of  sufficient  size  to  be  detected  by  the  naked 
eye.  On  subjecting  these  crystals  to  polarized  light,  in  connection  with 
the  microscope,  the  crystals  exhibit  on  each  globule  of  fat  a  well-defined 
cross,  resembling  that  known  as  the  Cross  of  St.  Andrew,  thus  distin- 
[piishing  at  once  the  fatty  crystals  of  the  butter  from  those  of  lard  or 
beef.  In  no  case  has  he  found  crystals  in  any  of  them  resembling  those 
found  in  pure  dairy  butter.  In  consequence  of  the  novelty  of  this  dis- 
covery and  its  value  to  the  dairy  interests  of  the  country,  if  verified  by 
others,  he  was  directed  by  the  Department  to  submit  the  result  of  his 
investigation  of  fiEtts  to  the  members  of  the  American  Society  of  Micro- 
acopists  at  their  annual  meeting  held  in  Cleveland,  Ohio,  in  the  month  of 
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September  last,  at  which  meeting  he  gave  a  statement  of  all  the  facts  in 
this  case,  illastrated  by  eighteen  drawings,  of  the  respective  crystals  of 
fats  thus  far  fonnd  in  them. 

A  committee  of  five  experienced  microscopists,  appointed  by  the  pres- 
ident of  the  society  to  examine  the  method  as  detailed  by  the  micro- 
scopist  of  this  Department,  subsequently  reported  the  practical  verifi- 
cation of  this  discovery. 

In  consequence  of  the  development  of  these  new  facts,  two  convictions 
have  been  made  during  the  past  month,  by  two  distinct  juries  of  the 
criminal  court  of  the  District  of  Columbia,  for  violation  of  the  butter 
laws. 

This  division  has  also  prepared  a  description  of  edible  mushrooms 
common  to  the  United  States,  with  such  information  as  will  enable  inex- 
perienced persons  to  avoid  injurious  species. 

Examinations  of  milk,  cream,  cheese,  water,  parasitic  injuries  of 
plants,  &c.,  have  also  been  made. 

As  much  extra  work  is  now  being  imposed  on  this  division  in  fur- 
nishing testimony  for  the  courts  in  butter  prosecutions,  extended  facili- 
ties will  be  required  to  enable  it  to  continue  its  work  of  furnishing  new 
facts ;  better  instruments  are  needed,  more  room  required,  the  labora- 
tory rendered  more  complete,  and  the  divisioti  library  of  reference  ex- 
tended.   To  meet  these  wants  an  expenditure  of  $2,000  is  recommended. 

COUNTERFEIT  BUTTER. 

I  beg  to  call  special  attention  to  the  unparalleled  increase  during  the 
past  few  years,  of  the  manufacture  and  sale  of  various  compounds  of  ani- 
mal fats,  vegetable  oils,  and  other  substances  which  are  fraudulently 
represented  to  the  public  as  butter.  The  extent  of  this  business  threat- 
ens the  destruction  of  the  legitimate  dairy  business,  the  interests  of 
which  are  of  the  largest  magnitude,  and  affect  all  sections  of  the  coun- 
try. It  is  not  competition  with  dairying  that  is  deprecated,  but  the 
simulation  of  true  dairy  products,  the  deception  of  misleading  names, 
the  use  of  impure  substances,  and  the  dishonest  sale,  at  high  rates,  of 
products  otherwise  of  little  value — ^practices  which  demoralize  trade,  de- 
fraud honest  industry,  and  endanger  health. 

To  protect  the  public  from  these  deceptive  practices,  I  would  earn- 

*«itly  recommend  the  prompt  passage  of  a  stringent  law  by  Congress  to 

J.  ^-'Ant  the  cop^'i^'iJ^^'*'*  ^i  this  business,  except  under  such  regulations 

I'     ne  necessiti^'    -     -  ^  case  demand,  the  enforcement  of  this  law  to 

'on^(i  n  1-^(3     ..,- .  .ntroi  o     .hf  "iiternal  Ee venue  Department. 

wOv/Li  JLni>USTRY. 

J.  ji  v;oiit;xesL  ji  April  1, 1880,  authorized  the  Commissioner  of 
^^liculture  to  attend  the  International  Sheep  and  Wool  Show  to  be 
t^iri  in  PhiindelpbiAi  ^u  'Sepf^"^b<»r  '^f  ^hat  year^  and  to  make  a  report 
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thereoD.  At  that  exhibition  there  were  collected  samples  of  wool  from 
the  different  breeds  of  sheep  exhibited,  and  their  examination  under- 
taken with  a  view  to  their  carefal  measurement  for  fineness  of  fiber, 
tensile  strength,  &c.  As  this  examination  progrejssed,  it  became  ap- 
parent that  most  valuable  information,  both  for  the  producer  and  con- 
sumer, would  result.  The  samples  were  largely  augmented  by  contri- 
butions from  every  wool-producing  section,  and  a  careful,  patient,  and 
elaborate  system  of  tests,  and  examinations,  was  entered  upon  to  show 
the  varying  tensile  strength,  ductility,  and  elasticity  of  wools  from  dif- 
ferent breeds  of  sheep,  and  from  the  same  breeds,  under  different  condi- 
tions of  feeding,  climate,  and  management.  The  report  upon  this  inves- 
tigation has  long  since  been  ready  for  the  printer,  the  illustrations  to 
accompany  it  having  been  prepared  and  paid  for.  The  work  is  a  scien- 
tific indorsement  of  the  value  of  American  wool.  It  shows  clearly  that 
wool  can  bo  produced  in  the  United  States  equal  to  that  of  any  country  in 
the  world,  and  embraces  information  which  has  cost  many  thousands  of 
dollars  to  procure  and  tabulate.  The  great  wool  industry  is  entitled  to 
the  information  which  it  was  the  evident  ^^sign  of  Congress  it  should 
have,  and  I  would  respectfully  urge  the  importance  of  the  immediate 
printing  of  the  report  for  the  benefit  of  all  concerned. 

DEPARTMENTAL  REPORTS. 

In  addition  to  400,000  copies  of  the  Annual  Eeport  of  the  Department 
for  the  year  1884,  and  50,000  copies  of  the  First  Annual  Eeport  of  the 
Bureau  of  Animal  Industry,  both  of  which  were  ordered  by  special  act 
of  Congress,  the  following  named  special,  and  miscellaneous  reports, 
have  been  published  during  the  current  year : 

VIVIMOV  OF  BTATI0TIC8— KXW  BMJUMB. 

Ko.ooi>iM 
printed. 

Ko.  14.  Report  of  the  orojm  of  the  year,  and  of  freight  rates  of  transporta- 

tioD.    December,  1884,  60  pp.,  octavo 13,000 

No.  15.  Report  npon  the  nombers  and  yalaes  of  fE^rm  animals ;  on  the  cotton 
crop  and  its  dlstribntion,  and  on  freight  rates  of  transportation 
companies.    January  and  Febmary,  1885,  64  pp.,  octavo 15, 000 

No.  16.  Report  on  the  distribution  and  consumption  of  com  and  wheat,  on 
consumption  of  cereals  in  Europe,  and  on  freight  rates  of  traus- 
X>ortation  companies.    March,  1885,  47  pp.,  octavo 15, 000 

No.  17.  Report  of  the  area  of  winter  grain,  the  condition  of  farm  animals,  and 

on  freight  rates  of  transportation.    April,  1885,  80  pp.,  octavo..     15, 000 

No.  18.  Report  of  the  condition  of  winter  grain,  the  progress  of  cotton  plant- 
ing, and  wages  of  farm  labor;  also  on  the  freight  rates  of  trans- 
portation companies.    May,  1885,  60  pp.,  octavo 15, 000 

No.  19.  Report  on  acreage  of  spring  grain  and  cotton,  the  condition  of  winter 
wheat,  and  European  grain  products,  with  freight  rates  of  trans- 
portation companies.    June,  1885,  56  pp. ,  octavo 15, 000 

No.  20.  Report  on  the  area  of  corn,  potatoes,  and  tobacco,  and  condition  of 
growing  crops,  and  on  rates  of  transportation.  July,  1885,  pp., 
64,ootavo c 15,000 
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Ko.  copies 
]>rmtod. 

No.  21.  Report  on  the  condition  of  growing  crops,  of  international  dairy  sta- 
tistics, and  on  rates  of  transportation.  August,  1685,  70  pp., 
octavo...... 15,000 

No.  22.  Report  on  condition  of  crops  in  America  and  Europe,  and  on  freight 

rates  of  transportation  companies.    October,  1885, 55  pp. ,  octavo .    15, 000 

No.  24.  Report  on  the  yield  of  crops  per  acre,  and  on  freight  rates  of  trans- 
portation companies.    November,  1885,  54  pp.,  octavo 15, 000 

Agricultural  Graphics.  A  report  of  exhibits  illustrating  agricultural  statis- 
tics at  the  World^s  Industrial  and  Cotton  Exposition  at  Now 
Orleans,  La.,  by  J.  R.  Dodge,  Statistician  of  the  Department.* 
Ulnstratod  by  twenty -seven  diagrams.    42  pp. ,  octavo 3, 000 

EJNTOHOLOGICAL  DIVISION. 

Bulletin  No.  1.  Third  edition.  Reports  of  experiments,  chiefly  with  kero- 
sene, upon  the  insects  injuriously  affecting  the  orange  tree  and 
the  cotton  plant,  made  under  direction  of  the  Entomologist.  62 
pp.,  octavo 500 

Bulletin  No.  5.  Description  of  North  American  Chalcidido)  from  the  collec- 
tions of  the  United  States  Department  of  Agriculture  and  of  Dr. 
C.  V.  Riloy,  with  biological  notes.  Together  with  a  list  of  the 
described  North  American  species  of  the  family.  By  L.  O. 
Howard,  M.  Sc,  assistant.  Division  of  Entomology.  47  pp., 
octavol 1,000 

Bulletin  No.  6.  The  imported  elm  leaf-beetle.  Its  habits  and  natural  his- 
tory, and  means  of  counteracting  its  injuries.    18  pp.,  octavo. . .       1, 000 

Special  Miscellaneous  Report  No.  8.  Cotton  in  the  Empire  of  Brazil ;  the  an- 
tiquity, methods,  and  extent  of  its  cultivation,  together  with  sta- 
tistics of  exportation  and  home  consumption.  By  John  C.  Bran- 
ner,  Ph.  D.    79  pp.,  octavo 2,000 

Bulletin  No.  8.  The  Periodical  Cicada.  An  account  of  Cicada  Septendecim 
and  its  Trodocim  race,  with  a  chronology  of  all  broods  known. 
By  Charles  V.  Riloy,  Ph.  D.     46  pp.,  octavo 2,000 

Special  Report  No.  11.  Fifth  edition.  The  Silk  Worm ;  being  a  brief  manual 
of  instructions  for  the  production  of  slllc.  By  C.  V.  Riloy,  M. 
A.,  Ph.  D.,  Entomologist.    37  pp.,  octavo 2,000 

CHEMICAL  DIVISION. 

bulletin  No.  5.  The  sugar  industry  of  the  United  States. — Cane,  beet,  sor- 
ghum, and  maple  sugar.     By  Harvey  W.  Wiley,  Chemist,  Dei)art- 

ment  of  Agriculture.    Illustrated.    224  pp.,  octavo .  - .  i 10, 000 

-•uNAti'     ^     ».    Experiments  with  diffusion  and  carbonatation  at  Ottawa, 
v""sas,  campaign  ol  1885.    By  Harvey  W.  Wiley,  Chemist.    20 

^^'>-''  .   -. 2,000 
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'_,,  yji   4,iit  J  CI       c«34.    By  N.  H.  Eglcston,  chief  of 

Vir    -li^  'a'  '1    ^T).     '^***-""0 5,000 

^-xboBLLAx^EOUS  REPORTS. 

^*  ^  ^-  v-*w  No.  7.  Tide  marshes  of  the  United  States.  By  D.  M.  Nesbit, 
"ith  contributions  from  United  States  Coast  Survey,  S.  L.  Board- 
..an  Ei'^ri'dge  Morse,  and  others.    250  pp.,  octavo..... 3,000 
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Ko.  copies 
printed. 

Special  Report  No.  9.  Proceedings  of  a  convention  of  delegates  from  agri- 
cultural colleges  and  experimental  stations  held  at  the  Depart- 
ment of  Agricnltore,  July  8  and  9,  1885.    19C  pp. ,  octavo 3, 000 

The  soils  and  products  of  Sonthwestem  Louisiana,  including  the  parishes  of 
Saint  Landry,  La  Fayette,  Vermillion,  Saint  Martin's,  Iberia,  and 
Saint  Mary's.    40pp.,  octavo 3,000 

Report  on  the  organization  and  management  of  seven  agricultural  schools  in 
Germany,  Belgium,  and  England.  By  A.  8.  Welch,  LL.  D.  107 
pp.,  octavo • 3,000 

A  directory  of  departments,  boards,  societies,  colleges,  and  other  organizations 
in  the  interest  of  agriculture,  horticulture,  stock-raising,  dairy- 
ing, bee-keeping,  fish-culture,  and  kindred  industries.  88  pp., 
octavo 3,000 

Addrosaea  of  Norman  J.  Colman,  United  States  Commissioner  of  Agriculture, 
and  Dr.  D.  E.  Salmon,  chief  of  the  Bureau  of  Animal  Industry, 
before  the  third  national  convention  of  stockmen,  held  at  Chi- 
cago, HI. ,  Noveniber  17  and  18, 1885.    29  pp.,  octavo 5, 000 

In  condasion,  I  beg  to  represent  that  the  Department  of  Agricoltare, 
growing  in  imx>ortance  and  nseftilness  as  oar  agricnltnral  population 
increases,  and  its  wants  and  necessities  multiply,  should  obviously  be 
a  progressive  institution,  in  order  to  keep  pace  with  the  increasing  de- 
mands made  upon  it.  It  is  for  the  legislative  branch  to  determine  how 
far  its  importance  shall  be  recognized,  and  with  what  powers  it  shall 
be  clothed  to  enable  it  to  partially  meet  the  obligation  which  a  country 
always  owes  to  its  agriculture. 

Very  respectfully,  your  obedient  servant, 

NOBMAK  J.  OOLMASj 
Commissioner  of  AgrumUurc 


REPORT  OF  SUPERINTENDENT  OF  GARDENS  AND 

GROUNDS. 


Sir  :  I  bo;^  to  submit  the  following  report  on  matters  pertaining  to 
this  division.  Although  alluded  to  in  former  reports,  I  may  again  re- 
peat that  the  very  limited  area  of  ground  available  for  field  work  pre- 
vents operations  in  that  line  except  upon  a  very  small  scale.  Even  the 
testing  of  the  merits  of  the  various  new  kinds  of  fruits,  such  as  straw- 
berries, grapes,  figs,  &c.,  has  become  very  unsatisfactory  in  consequence 
of  the  unprotected  condition  of  the  grounds,  owing  to  the  absence  of 
suitable  fencing  to  prevent  intruders  who  disarrange  labels,  extract 
fruits  from  plants  under  test,  and  otherwise  interfere  with  the  work  on 
the  grounds. 

With  plants  under  glass  the  conditions  are  more  favorable,  and  with 
such  plants  as  oranges,  lemons,  &c.,  the  work  of  testing  new  or  rare 
kinds,  and  propagating  them,  is  prosecuted  to  the  extent  of  ^o  facilities 
at  command.  The  work  of  the  Department  in  this  lino  is  highly  appre- 
ciated by  those  whom  it  serves. 

My  time  has  been  much  occupied  during  the  present  year  and  during 
the  latter  portion  of  1884  in  preparing  exhibits  for  the  Cincinnati,  Louis- 
ville, and  New  Orleans  expositions.  The  exhibit  at  Kew  Orleans  was 
the  most  important,  and  proved  to  be  satisfactory  and  interesting.  The 
leading  principle  I  kept  in  view  in  the  preparation  of  material  for  these 
expositions  was  that  of  presenting,  as  far  as  practicable,  the  operations 
of  the  various  divisions  of  the  Department:  and  their  relations  to  the 
industries  represented. 

In  the  performance  of  this  duty  I  was  ably  assisted  by  the  heads  of 
the  different  divisions :  notably  by  the  entomologist,  statistician,  bot- 
anist, microscopist,  ana  the  chemist  By  consulting  with  those  gentle- 
men I  was  enabled  to  mature  plans,  and  by  their  earnest  co-operation 
these  plans  were  executed,  so  far  as  time  and  means  would  permit*  The 
time  was  exceedingly  limited,  and  the  amount  of  money  appropriated 
for  the  work  had  to  be  considered  at  every  step. 

The  reports,  when  completed,  will  present  details  of  the  exhibits  rep- 
resenting the  divisions  5  briefly,  they  were  as  follows : 

The  entomological  division  was  represented  by  a  collection  made  up 
of  various  sections,  such  as : 

(1)  Insects  injurious  to  agriculture^  arranged  according  to  the  particu- 
lar plant  and  the  particular  part  of  the  plant  affected,  and  coutaiuiug, 
as  far  as  possible,  the  different  stages  of  growth  of  the  insect,  its  ene- 
mies and  parasites,  a  statement  of  the  remedies  or  preventives  availa- 
ble, and  a  reference  to  the  chief  articles  where  full  information  can  be 
found  upon  it. 

(2)  Insecticide  substances^  with  a  statement  of  the  methods  of  using 
them,  and  the  particular  substance  recommended  for  particular  insects. 

(3)  Insecticide  machinery  and  contrivances  for  destroying  insects, — This 
consisted  principally  of  the  many  useful  contrivances  which  have  been 
designed  and  perfected  by  the  entomologist. 
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(4)  Bee  culture, — ^An  exhibit  to  show  all  the  more  valuable  methods 
and  contrivances  now  in  use  among  advanced  apiarians. 

(5)  SilJc  culture. — This  exhibit  was  rendered  the  more  instructive  by 
Laving  a  structure  where  the  worms  were  hatched  and  raised  during 
the  period  of  the  exposition. 

The  statistical  division  was  represented  by  a  series  of  graphic  charts. 
This  method  of  illustration  is  the  best  interpreter  of  statistics  to  the 
popular  mind.  The  object  kept  prominently  in  view  in  the  preparation 
of  these  diagrams  was  to  make  the  meaning  of  important  facts  in  Amer- 
ican agriculture  so  plain  that  they  could  be  intelligently  understood  by 
those  not  accustomed  to  analyze  the  purport  of  figures.  Among  the 
more  prominentof  these  diagrams  were  those  (1)  showing  the  proportion 
of  land  in  farms ;  (2)  increase  of  farm  acreage  in  thirty  years ;  (3)  farm 
values  of  agricultural  products ;  (4)  values  of  farm  animals;  (5)  increase 
of  farm  animals  in  thirty  years ;  (6)  progress  of  wheat  production  in 
thirty  years;  (7)  exportation  of  wheat  in  fifty -eight  years ;  (8)  progress 
of  com  production;  (9)  exportation  of  com  in  fifty-eight  years;  (10) 
production  of  cereals  in  thirty  years ;  (11)  progress  of  cotton  produc- 
tion ;  (12)  area  of  cotton ;  (13)  sugar  production  and  consumption ;  (14) 
farm  and  forest  areas,  and  many  others  of  similar  value. 

The  botanical  division  was  represented  by  a  very  large  collection  of 
grasses,  collected  from  all  parts  of  the  country.  Among  these  a  collec- 
tion from  the  Western  plains  was  notably  interesting.  These  were  ar- 
ranged and  displayed  so  as  to  represent  their  respective  values,  whether 
for  hay  or  pasturage,  and  their  ability  to  withstand  dry  summers  or  to 
be  useful  in  dry  sections  and  localities.  The  report  of  this  exhibit  is 
intended  to  illustrate  these  and  other  values  of  the  grasses  forming  the 
collection. 

The  microscopical  division  was  represented  by  a  collection  of  water- 
color  drawings,  numbering  about  eight  hundred  plates,  representing 
the  leading  types  of  the  genera  and  species  of  fungi,  embracing  many 
of  the  edible  and  poisonousspecies  found  in  this  country ;  also  types  of 
the  genera  and  species  of  the  principal  microscopic  fungi  which  prey  on 
living  plants  or  are  otherwise  prejudicial  to  their  healthy  growth.  This 
extensive  collection  was  interesting  and  valuable. 

The  chemical  division  was  represented  by  a  well  fitted  and  furnished 
sugar  laboratory,  with  all  appliances  and  apparatus  required  in  the 
analysis  of  sugar-cane  and  its  products.  This  was  maintained  in  work- 
ing condition,  under  the  superintendence  of  a  competent  chemist,  during 
the  entire  period  of  the  exposition,  who  was  constantly  employed  in  mak- 
ing analyses  of  the  products  of  sugar  plantations.  Another  representa- 
tion, which  proved  to  be  of  much  interest,  was  a  working  apparatus  for 
)he  extraction  of  sugar  by  diffusion,  as  an  economic  substitute  for  the 
jsual  method  of  extracting  the  juice  from  the  cane  by  mechanical  press- 
ire. 

Zn  addition  to  the  above  an  elaborate  display  was  made  of  sorghum 
.Agar  and  the  manufactures  of  which  it  is  susceptible. 

it  the  Centennial  Exhibition,  held  at  Philadelphia  in  187G,  where  I 
x*,i  the  honor  of  representing  the  Department  in  a  similar  capacity  as 
it  the  late  exposition  at  ISew  Orleans,  I  prepared,  as  a  part  of  the  ex- 
libit  of  the  Department,  a  collection  of  American  woods,  which  was  ac- 
inowledged  to  be  the  best  display  of  the  kind  made  up  to  that  time, 
^ot  considering  it  necessary  to  repeat  that  exhibit,  I  resolved  to  make 
in  effort  to  form  a  showing  of  the  uses  of  American  looods.  Although 
ime  would  not  allow  for  its  full  completion  as  I  had  designed,  yet 
3.»oiigh  was  collected  to  show  its  value  in  relation  to  foresti^  and  the 
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planting  of  nseftil  timber  trees  in  parts  of  the  XJnited  States  ivlicre  treo- 
glanting  is  recommended. 

The  manifold  uses  of  certain  kinds  of  timber  are  popularly  well 
known,  but  there  are  many  of  what  may  be  termed  minor  manufactures, 
for  which  various  trees  are  employed,  not  usually  consklored  as  worthy 
r>f  special  notice,  but  which,  in  the  aggregate,  reach  to  surprising  quan- 
tities, using  largely  of  certain  trees  which  may  be  expected  in  the  near 
inturo  to  become  scarce,  unless  the  natural  supply  is  supplemented  by 
.irtificial  plantings  or  stringent  measures  adopted  for  the  preservation 
of  young  forest  growths.  In  connection  with  this  portion  of  the  gen- 
eral exhibit,  I  have  made  an  effort,  through  special  circulars  sent  to 
wood-working  establishments,  to  collect  statistics  regarding  the  amounts 
of  woods  used,  the  various  species  employed,  the  prices  given  for  each 
kind,  and  whether  the  supply  is  diminishing  and  cost  increasing,  the 
best  age  of  wood  for  particular  purposes,  and  much  other  information 
not  usually  published,  but  which  will  be  found  to  possess  considerable 
value. 

In  the  line  of  pomology  I  secured  a  series  of  plates  of  fruits,  colored 
from  specimens  ti^en  from  the  trees  and  accurately  portrayed.  Alto- 
gether something  over  800  plates  were  prepared,  compriaijcig  grapes, 
strawberries,  raspberries,  gooseberries,  currants,  apples,  pears,  plums, 
and  peaches.  These,  supplemented  by  several  cases  of  models  of  fruits 
furnished  by  the  museum  of  the  Department,  formed  an  instructive 
display  to  all  interested  in  pomology. 

These  pomological  specimens,  together  with  such  exhibits  of  ootton 
and  fibers  of  various  kinds  as  were  procured  from  tiie  Department, 
have  been  returned.  The  exhibits  of  wood  industries,  entomological 
exhibits,  and  the  microscopical  representation  have  been  turned  over 
to  the  National  Museum  in  this  city.  The  statistical  exhibit  was  do- 
nated to  the  Missouri  University. 

MILDBWS  ANJ>  BLIGHTS. 

Every  person  who  has  had  any  lengthened  experience  in  fruit  culture 
must  be  strongly  convinced  that  the  greatest  drawbacks  to  supcess  are 
those  diseases  designated  as  mildews  and  blights. 

While  this  is  now  freely  conceded,  it  is  somewhat  singular  that  the 
true  cause  of  repeated  failures  in  almost  every  fruit-growing  section  of 
this  country  has  been  so  long  and  persistently  ignored,  seemingly  on  the 
ground  that  such  apparently  insignificant  causes  were  altogether  inad- 
equate to  account  for  the  disastrous  consequences  that  occasionally 
befell  the  fruit  crops. 

In  no  instance  has  this  been  so  marked  as  in  the  case  of  the  grapo- 
vino.  The  injury,  and  sometimes  the  destruction,  of  the  entire  amount 
ot*  foliage  on  many  of  the  best-flavored  varieties,  due  to  raiUlew,  was. 
only  a  few  years  ago,  generally  stated  to  proceed  from  some  cause  then 
unknown. 

Sometimes  it  would  be  explained  by  giving  it  the  name  of  sunscald, 
under  the  supposition  that,  in  some  way  not  clearly  understood,  it  was 
produced  by  the  action  of  the  sun  on  the  foliage.  The  peculiar  appear- 
imco  of  diseased  leaves  gave  strength  to  this  opinion,  and  it  was  ulti- 
mately explained  that  the  injury  proceeded  from  the  lenses  formed  by 
ilow-drops,  or  rain-drops,  which  burned  holes  in  the  leaves,  and  thus 
endangered  the  fruit  crop. 

Although  there  does  not  seem  to  be  the  slightest  evidence  that  the 
leaves  of  plants  are  injured  in  the  manner  suggested,  yet  it  is  not 
unusual  to  find  sober  warnings  in  regard  to  wetting  or  watering  plants 
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daring  sunshine,  under  the  supposition  that  it  will  scald  the  foliage 
and  dostax)y  the  plants. 

It  is  true  that  the  sun  is  a  factor  in  causing  the  scalded  and  scorched 
appearance  of  the  leaves  of  the  grape,  but  it  is  only  where  the  tissue 
Iiiis  been  destroyed  by  mildew  that  the  action  of  the  sun  dries  up  the 
diseased  portion,  and  where  mildew  is  not  present,  the  action  of  sun- 
shine shows  110  injury  whatever,  even  upon  the  healthy  part  of  an 
injured  leaf. 

The  delay  to  recognize  the  true  cause  of  failare  with  many  varieties 
of  grapes  in  diHerent  sections  of  the  country  has  had  a  disastrous 
effect  upon  the  general  introduction  and  extension  of  their  culture.  It 
has  also  led  to  heavy  losses  by  individuals  who  have  been  induced  to 
purchase  costly  varieties  which  they  could  not  succeed  in  growing,  on 
account  of  climatic  conditions  which  they  could  not  control.  It  is 
well  known  that  all  varieties  of  grapes  which  are  particularly  sensitive 
to  the  climatic  influences  which  promote  the  growth  of  mildew  have  little 
or  no  value  for  general  cultivation,  no  matter  how  high  the  quality  of 
their  fruit  may  rank ;  but  by  far  too  little  notice  is  taken  of  this  par- 
ticular by  those  who  are  introducing  new  varieties.  If  a  variety  is 
found  to  be  of  superior  quality  in  one  locality,  it  is  extended  under  the 
supposition  that  it  will  prove  equally  valuable  in  all  other  localities ; 
and  if  failures  occur,  as  they  so  often  do,  they  are  freely  attributed  to 
bad  or  improper  treatment  on  the  part  of  the  grower,  and  he  will  be 
blamed  for  neglect  of  some  non-essential,  which  in  future  he  secures, 
with  no  better  result,  and  the  industry  is  abandoned.  The  fact  is 
strangely  overlooked  that,  in  special  favorable  grape-growing  locali- 
ties, an  abundance  of  fruit  is  annually  produced,  even  when  all  x>ro- 
nounced  essentials  to  success  are  mostly  wholly  igaored. 

When  it  was  ascertained  that  the  mildew  of  most  frequent  occurrence 
and  of  the  most  malignant  character  on  native  grapes  was  caused  by 
an  excess  of  moisture  on  the  foliage,  chiefly  because  of  its  subjection 
to  continued  heavy  dews,  it  soon  became  evident  that  such  localities  as 
had  become  renowned  for  continued  successful  grape  culture,  and  where 
all  varieties  did  equally  well,  were  those  where  heavy  dews  were  of  the 
least  frequent  occurrence. 

Microscopical  investigations  in  regard  to  the  diseases  of  plants  are  of 
comparatively  recent  date,  and  the  deductions  which  have  been  made 
from  them  by  microscopists  are,  to  a  certain  extent,  crude,  owing  to 
their  want  of  practical  knowledge  in  regard  to  vegetable  poysiology 
and  the  varied  phenomena  relating  to  cause  and  effect  which  are  known 
to  the  experienced  and  observant  cultivator. 

Several  years  ago  a  microscopist  assured  grape-growers  that  the 
destruction  of  foliage  caused  by  mildew  was  harmless,  if  not,  indeed, 
beneficial,  inasmuch  as  it  permitted  the  sunlight  more  readily  to  act 
'pon  the  fruit,  and  thereby  assisted  and  hastened  the  ripening  process. 
Such  a  suggestion  displayed  ignorance  of  the  value  of  leaves  to  plants, 
i.  slight  reflection  would  have  shown  that  if  such  results  followed  mil- 
Jewed  grape-vines,  complaints  from  growers  would  not  exist    More 
ecently  it  has  been  advised  to  remove  and  destroy  by  burning  all  the 
•>liage  which  falls  from  vines  injured  by  mildew,  in  order  to  prevent 
he  resting  spores  of  the  fungus  from  attacking  future  growths,  and 
aus  stamp  out  the  disease.    As  a  matter  of  fact,  the  burning  of  the 
.caves  would  certainly  destroy  any  resting  spores  attached  to  tbeni, 
mt  this  would  not  therefore  prevent  similar  attacks  in  the  futuix) 
ivhenever  the  climatic  conditions  proved  conducive  to  the  introduction 
^n^  growth  of  the  fimgus. 
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In  newly-planted  vineyards,  even  if  they  are  on  soil  where  grapes 
bad  never  before  grown,  and  although  the  locality  may  be  a  long  dis- 
tance from  other  vineyards,  such  plants  will  suffer  equally  with  those 
in  older  plantations  if  the  weather  proves  &vorable  to  mildew.  A 
vineyard  may  suffer  severely  from  mildew  one  summer  and  be  almost, 
if  not  wholly,  exempt  firom  it  the  following  season,  depending  entirely 
on  the  weatlier.  A  young  vine  raised  from  seed  in  spring,  on  land  where 
grapes  were  never  grown  before,  is  just  as  liable  to  be  attacked  by  mil- 
dew on  the  leaves  during  its  growth  the  first  year,  as  if  it  was  growing 
on  soil  where  grapes  had  been  growing  for  half  a  century. 

It  has  been  rex>eatedly  proved  by  direct  experiment  that  plants  pro- 
tected by  a  suitable  covering  which  will  arrest  the  upward  radiation  of 
heat  and  prevent  dew  on  their  foliage,  wffl  be  exempt  from  mildew, 
although  surrounded  on  ^11  sides  by  mildewed  plants. 

This  clearly  proves  that,  in  planting  vineyards,  a  location  should  be 
selected  where  dews  rarely  occur,  and  investigations  will  demonstrate 
that  the  most  popular  localities  for  the  profitable  culture  of  the  greatest 
number  of  varieties  of  native  grapes  at  the  present  time  are  &ose  re- 
gions where  dews  are  seldom  seen. 

The  rot  in  grax>es  has  caused  immense  losses  in  the  aggregate  for  a 
quarter  of  a  century ;  for  although  it  existed  previous  to  that  time,  its 
effects  increase  as  grape  culture  extends,  until  it  threatens  to  cause  the 
abandonment  of  grape  culture  in  many  parts  of  the  United  States. 

This  malady  h^  baffled  fruit-growers,  and  its  cause  is  yet  in  doubt. 
Soils  seem  to  have  no  perceptible  influence,  as  it  is  found,  some  time  or 
other,  on  all  grades  of  soil  from  tenacious  clays  to  pure  sands,  and  in 
all  locations  high  and  low. 

Some  years  ago  it  was  found  that  bunches  of  grapes  inclosed  in  paper 
bags  soon  after  the  berries  had  been  fairly  formed,  would  be  exempt  from 
ro^  when  bunches  on  the  same  plant,  unprotected,  would  be  attacked. 
Bepeated  experiments  proved  that  covering  the  bunches  was  measure- 
ably  a  preventive  of  rot  in  the  berry,  and  led  to  the  conclusion  that  rot 
was  produced  by  climatic  causes,  but  the  peculiar  atmospheric  condi- 
tions which  favor  its  appearance  have  not  been  determined. 

Since  attention  has  been  directed  to  the  good  effects  of  protecting  the 
grape  bunches  from  direct  contact  with  the  atmosphere,  observation  has 
been  directed  to  the  effect  of  allowing  the  bunches  to  be  protected  by 
dense  foliage  hanging  in  masses  from  the  tops  of  the  trellises  upon  which 
the  vines  are  supported,  and  it  is  found  to  be  of  palpable  value  in  the 
prevention  of  rot.  Its  value,  however,  if  at  all  worthy  of  notice,  can  only 
be  substantiated  by  repeated  trials  in  various  sections  of  the  country. 

It  has  been  stated  that  recent  observations  tend  to  the  impression 
that  covered  trellises,  such  as  have  been  more  or  less  in  use  for  tbe  last 
twenty-five  years  as  a  protection  from  the  mildew  (Peronospora)^  are  also 
a  protection  from  rot,  a  circximstance  which  might,  in  some  degree,  be 
expected.  Although  a  close  connection  between  mildew  on  the  leaf  an<l 
rot  in  the  berry  has  not  yet  been  demonstrated,  it  is  not  improbable 
that  further  investigations  may  prove  such  a  connection  to  exist. 

THE  PEAOH-LEAF  BLISTEB. 

Blister  and  curl  of  the  leaves  of  peach  ti^ees  are  not  fatal  in  their 
effects,  but  either  sometimes  becomes  severe  enough  to  check  the  young 
growths  and  diminish  the  value  of  the  crop.  Curl  and  blister  are  two 
distinct  effects,  from  two  equally  distinct  causes.  Leaf  curl  is  caused 
by  the  attacks  of  the  aphis  or  plant  louse.    When  these  pests  are  nu- 
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merous  on  plants  of  any  kind,  their  presence  is  indicated  by  the  curling 
and  shrinking  of  the  leaf.  Leaf  blister  is  produced  by  fungi,  and  is  dis- 
tiiifjuished  by  the  leaves  becoming  thickened  and  swollen  into  blisters, 
which  are  whitish  or  faintly  reddish  on  the  upper  and  hollow  on  the 
n  n  (1  er  surface.  The  leaves  thus  attacked  fall  off  in  a  few  weeks  and  new 
:md  healthy  leaves  are  at  once  produced,  and  usually  with  but  little 
itlect  ui)on  the  quality  or  quantity  of  the  crop.  From  the  circumstance 
that  these  diseased  leaves  are  sometimes  attacked  by  aphides,  the  blis- 
t  crs  forming  an  agreeable  asylum  for  these  lice,  it  is  frequntly  stated 
t  liat  the  blister  is  caused  by  insects,  and  tlie  terms  curl  and  blister  have 
therefore  come  to  be  considered  as  synonymoup  by  those  who  are  not 
observant  enough  to  perceive  the  difference  between  cause  and  effect  in 
this  case.  Close  observaticoi  would  show  that  the  blistered  leaves  are 
most  frequently  found  to  be  entirely  free  from  any  of  the  aphis  family. 

The  predisposing  cause  to  leaf  bUster  has  lon^  been  recognized,  and, 
unlike  some  other  diseases  of  the  peach — ^the  yeUows,  for  instance— -it  is 
perhaps  universal  wherever  climatic  conditions  may  prove  favorable  to 
its  existence. 

Its  cause  is  entirely  atmospheric,  and  it  may  be  looked  for,  with  a 
certainly  of  finding  11^  wherever  sudden  extreme  changes  of  tempera- 
ture ocoor  when  the  leaves  of  the  tree  are  in  a  young  state,  or,  in  some 
varieties,  about  the  time  of  flowering. 

In  Britain,  where  the  peach  trees  are  generally  trained  on  walls,  and 
where  mild  winters  are  oftentimes  followed  by  frosty  spring  weather, 
the  tendency  to  leaf  blister  is  so  common  that  measures  are  usually 
taken  to  prevent  it.  Fifty  years  ago  it  was  a  common  practice  to  cover 
the  £EM)e  of  the  wall  upon  which  the  trees  were  trained  with  evergreen 
boughs  early  in  spring  in  order  to  guard  the  young  leaves  against  injury 
from  cold.  Trees  which  were  not  protected  in  this  manner  would  be 
often  severely  injured  from  blister  on  the  foliage,  and  even  one-half  of  a 
tree  not  protected  would  be  attacked  while  the  protected  half  would  be 
perfectly  dean  and  healthy.  Portable  glass  coverings  are  now  largdy 
employed  for  this  purpose. 

A  change  of  30^  in  forty-eight  hours  in  the  early  stages  of  growth  will 
produce  peach-leaf  blister.  The  most  notable  and  most  severe  case 
which  we  have  met  was  a  fall  of  40<^  in  twenty-four  hours,  wititi  a  cold 
norUieast  breeze ;  its  effects  upon  a  row  of  peach  trees  planted  about  6 
feet  from,  and  on  the  west  side  of,  aboard  fence,  were,  that  in  a  few  days 
the  exposed  tops  were  severely  attacked  by  blister,  while  the  lower  por- 
tions, protected  in  some  measure  by  the  fence,  were  all  but  uuiujured. 

It  nas  been  stated  that  this  disease  is  contagious,  and  the  advice  has 
been  given  to  out  down  and  bum  every  tree  thus  attacked  to  prevent 
it^  spread  and  the  total  destruction  of  peach  trees.  This  disease,  how- 
ever, is  not  contagious,  and  it  is  probable  that  none  of  these  leaf  diseases 
are  so ;  at  least  we  have  not  had  reason  to  consider  them  so  from  a  loii^ 
observance  of  fringoid  growth  on  plants. 

Many  years  ago  an  experiment  was  made  here  withpeach  trees  in  pots 
and  tubs  which  were  grown  in  tlie  orchard  house.  For  the  puq>ose  ol' 
exemplifying  the  origin  of  leaf  blister  several  trees  were  removed  to  the 
outer  air  from  an  average  temperature  of  60©  to  65®,  varying  from  75° 
to  80O  during  the  day,  to  50°  or  65^  during  the  night,  and  exposed  until 
the  temperature  fell  to  38^.  They  were  then  again  placed  in  the  house. 
In  the  course  of  a  few  davs  the  leaves  showed  the  effect  of  the  cold  and 
became  badly  blistered,  but  no  blister  appeared  on  other  trees  in  the 
house,  although  the  branches  having  blistered  leaves  were  purposely 
intermingled  with  those  which  had  not  been  exposed  to  cold. 
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It  has  been  recorded  that  in  some  seasons  only  certain  varieties  of 
peaches  in  an  orchard  wiU  be  affected  with  leaf  blister,  while  other  va- 
rieties are  unharmed.  Then,  again,  daring  a  subsequent  season,  the 
varieties  previously  attacked  will  be  unharmed,  while  those  formerly 
exempt  from  the  disease  will  be  affected.  This  is  accounted  for  by  the 
condition  of  the  growth- at  the  time  of  a  sudden  injurious  change  of 
temperature.  There  is  a  certain  period  when  the  young  leaves  are  most 
susceptible  to  such  changes,  and  as  this  period  is  not  reached  at  the 
same  time  by  all  varieties,  some  being  earlier  than  others,  it  follows  that 
some  are  injured  while  others  escape. 

It  is  also  well  known  that  in  some  seasons  there  are  no  blistered  leaves 
to  be  found  on  any  variety,  the  climatic  conditions  Hot  being  favorable 
to  the  development  of  the  fungus. 

There  is  much  in  connection  with  the  appearance  of  mildew  on  the 
foliage  of  plants  which  would  indicate  that  it  is  in  most  cases  the  result 
of  cold  or  aridity  in  the  atmosphere,  or,  perhaps,  rather  in  their  com- 
bined action.  This  seems  to  be  more  particularly  observable  in  fungi 
of  the  Erysiphe  class.  The  foreign  grape-vine,  as  well  as  many  other 
European  plants,  such  as  the  hawthorn,  lilac,  &c.,  when  subjected  to 
our  dSry,  hot  atmosphere,  suffer  much  from  mildew. '  Even  when  the  for- 
eign grape  is  grown  in  glass  structures,  the  utmost  care  must  be  taken 
in  regard  to  ventilation  during  summer  in  order  to  avoid  Urysiphe  on 
the  foliage;  the  admission  of  the  outer  air  when  it  is  20^  to  30^  below 
that  of  the  house  will  certainly  affect  the  young  leaves,  at  least  those 
nearest  the  ventilator.  It  is  a  common  observation  that  young  roses 
may  be  kept  during  the  winter  in  a  pit  or  frame,  where  for  weeks  or 
months  they  receive  no  ventflation  whatever,  but  as  spring  advances 
and  the  increase  of  temperature  necessitates  ventilation,  then  mildew 
makes  its  appearance  on  the  leaves.  It  may  be  said  that  this  is  the  re- 
sult of  careless  management  in  the  method  of  admitting  the  outer  air  to 
the  plants,  but,  nevertheless,  the  best  of  management  will  not  always 
prevent  it. 

A  very  dry  air  acting  on  tender  leaves  will  cause  an  excess  of  evap- 
oration whieh  will  produce  cold  on  their  surfaces;  it  is,  therefore,  per- 
haps more  than  a  mere  figure  of  speech  to  say  that  the  appearance  of 
Er^'siphe  on  the  leaves  of  plants  is  an  evidence  that,  by  some  means  or 
other,  the  plant  is  suffering  from  the  effects  of  cold.  • 

The  disease  called  yellows  has  long  been  known ;  indeed,  it  is  more 
than  probable  that  the  disease  manifested  itself  upon  the  first  attempts 
at  the  culture  of  the  peach  in  this  country.  Amherst  College  authori- 
ties state  that  it  was  destructive  in  Massachusetts  one  hundred  and 
twenty  years  ago.  The  cause  of  the  disease  has  been  a  matter  of  uncer- 
tainty since  its  first  discovery,  and  the  various  opinions  which  have 
b^n  expressed  regarding  it  can  hardly  be  enumerated.  The  exhaustion 
or  original  deficiency  of  certain  elements  in  the  soil  has  been,  and  still 
is,  a  popular  explanation  as  to  the  cause  of  yellows,  but  what  particular 
in<^redient  or  ingredients  are  lacking,  provided  that  this  is  the  cause, 
may  bo  a  matter  of  opinion.  Dr.  G^ssmann,  of  Massachusetts  Agri- 
cultural College,  gives  the  following  formula  as  a  preventive,  via: 
400  pounds  of  acid  bone  phosphate,  containing  60  pounds  phosphoric 
acid ;  150  to  200  pounds  muriate  of  potash,  containing  100  pounds  pot- 
ash; 100  pounds  crude  sulphate  magnesia.  This  is  worked  in  the  soil 
for  a  distance  of  10  feet  about  each  tree.  From  experiments  made  at 
Houghton  farm,  the  following  mixture  of  commercial  fertilizers  is  rec- 
ommended as  not  only  preventing  but  curing  the  disease,  viz :  26  pounds 
Eieserite,  100  to  160  pounds  muriate  of  potash,  and  460  pounds  dissolved 
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bone  black,  this  being  the  proper  quantity  for  an  acre.  If  the  trees  aro 
in  an  advanced  stiige  of  the  disease,  more  muriate  of  potash  is  to  be 
added,  giving  about  4  pounds  of  this  salt  to  an  average-sized  tree.  It 
is  very  safe  to  remark,  however,  that  no  person  ever  succeeded  in  re- 
storing a  tree  in  an  advanced  stage  of  the  (lisease  of  yellows,  and  no 
one  who  has  had  any  experience  with  it  ^vil^eve^  make  the  attempt. 
The  assumption  that  this  disease  is  caused  by  a  deficiency  of  particular 
elements  in  the  soil  cannot  be  sustained. 

It  is  a  common  observation  that,  when  trees  become  weakened  from 
impoverished  soil,  their  foliage  assumes  a  yellowish  color.  This  is  ob- 
served not  only  in  the  peach,  but  also  in  the  pear,  cherry,  oraugo,  &c. 
In  fact,  a  yellow  coloring  of  the  leaves  is  a  common  index  of  a  weak- 
ened condition  of  a  plant.  On  grape-vines  seriously  affected  by  phyl- 
loxera at  the  roots,  the  young  growths  will  assume  a  stunted,  yellowish 
appearance,  which  is  perceptible  from  a  considerable  distance.  Peach 
trees  on  poor  soil  have  been  seen  to  make  yearly  stunted  growths 
with  yclloMsh  foliage,  while  yielding  small,  prematurely-ripening  fruit, 
and  in  fact,  looking  very  similar  to  a  tree  having  the  yellows ;  but  such 
trees  are  probably  as  far  as  possible  removed  from  any  likelihood  of 
contracting  that  disease.  It  is  quite  in  accordance  with  the  every-day 
experience  of  those  engaged  in  the  cultivation  of  plants,  that  the  best" 
method  of  restoring  weakly  trees,  such  as  those  just  alluded  to,  is  to 
enrich  the  soil,  and  it  is  also  good  practice  to  allow  those  that  are  in 
an  advanced  stage  of  poverty  a  more  generous  allowance  than  that  given 
to  those  not  so  much  in  need ;  hence  the  benefit  which  has  seemed  to 
result  from  the  application  of  potash,  &c:,  to  the  roots  of  peach  trees 
having  yellow  leaves  may  lead  to  doubt  whether  the  color  indicated  a 
result  of  impoverished  soil  only,  or  arose  from  the  disease  known  among 
peach-growers  as  the  yellows.  The  latter  is  understood  to  be  contagious 
and  can  be  communicated  to  a  healthy  tree  by  pruning  it  with  a  knife 
previously  used  in  cutting  a  diseased  one. 

One  writer  observes  that  when  the  "symptoms  of  yellows  are  mild  in 
character  and  limited  in  extent,"  the  trees  should  be  limed  and  manured 
vigorously.  He  adds :  "  Follow  this  up  with  a  little  judicious  pruning, 
and  you  have  done  all  that  seems  practicable  towards  preserving,  if  not 
curing,  your  al!'ectc4  trees.'' 

TThere  is  a  diff'erence  of  opinion  regarding  this  contagious  feature, 
some  holding  to  the  opinion  that  the  disease  is  transmitted  by  contact, 
while  others  are  equally  convinced  that  it  is  not  so  transmitted. 

These  seemingly  conflicting  opinions  may  arise  from  the  supposition 
that  all  yellow  indications  of  foliage  result  from  one  cause,  which  is  not^ 
vo  take  it,  the  case ;  for  all  agree  that  when  yellows  is  accompanied  by 
>  multitudinous  growth  of  wiry,  yellowish  shoots  on  the  older  branches 
And  stems,  it  is  incurable.  It  may,  therefore,  be  strongly  suspected  that 
n  cases  where  an  enrichment  of  the  soil  has  cured  trees  of  a  disease 
mpposcd  to  be  the  yellows^  the  yellow  appearance  of  the  leaves  has 
^een  due  to  impoverished  soil  alone. 

Another  cause  of  yellowness  in  peach  leaves  is  that  of  the  borer,  which 
utentimes  does  great  injury  by  destroying  and  girdling  the  bark  just 
't  or  below  the  surface  of  the  ground.  The  result  of  this  insect  depre- 
cation is  often  mistaken  for  yellows. 

T.  Fitz,  in  his  work  on  peach  culture,  says :  "The  ravages  of  the  ycl- 
'>ws,  as  far  as  I  know,  seem  to  be  confined  to  the  Northern  and  Eiastem 
■states  and  some  portions  of  the  West." 

Folton,  in  his  work  on  the  peach,  remarks  that  "  the  yellows  is  very 
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little  known  on  the  Delaware  peninsnla ;  what  little  we  have  seen  of  it,'' 
he  says,  "is  supposed  to  have  been  introduced  from  I^ew  Jersey.'' 

Butter,  in  his  book  on  peach  culture,  remarks  that  ^'  the  yellows  ap- 
pear more  particularly  after  unusually  wet  seasons." 

In  the  earliest  writings  on  this  subject  the  disease  is  referred  to  soil 
exhaustion,  and  the  remedy  suggested  is  to  apply  fertilizers,  but  wc  have 
ample  proof  that  it  is  found  on  rich  soils  as  well  as  on  poor  soils }  neither 
is  it  found  on  all  poor  soils,  because  it  can  be  shown  that,  in  many  locali- 
ties where  it  is  seldom  if  ever  found,  such  as  on  the  Delaware  and  Vir- 
ginia peninsulas,  the  soil  is  quite  as  poor  and  impoverished  as  it  is  in  any 
part  of  New  Jersey  where  the  disease  is  common.  We  are  not  prepared 
to  admit  that  impoverished  soil  and  neglected  culture  is  the  cause  of 
the  yellows  in  New  Jersey  and  Michigan,  and  the  converse  of  these 
factors,  the  reason  why  it  is  seldom  found  in  the  States  of  Virginia  and 
North  Carolina. 

We  have  for  more  than  a  quaver  of  a  century  been  strongly  impressed 
with  the  opinion  that  the  virulent  disease  known  as  yellows  has  for  its 
origin  the  injury  which  follows  the  action  of  frost  upon  unripencd  shoots 
in  the  fall. 

Our  attention  was  first  directed  to  this  as  a  cause  from  the  following 
circumstances :  In  the  fall  of  1851  we  had  several  plants  of  the  ever- 
green or  Japan  euonymus  growing  in  a  rich  border,  in  a  somewhat 
sheltered  position.  The  weather,  during  August  in  particular,  had  been 
dry  and  warm.  This  condition  of  weather  was  followed  by  an  abundance 
of  rain  and  a  mild  temperature,  which  continuc^l  late  and  until  vegeta- 
tion was  suddenly  checked  by  a  severe  frost.  The  euonymus  plants 
started  to  grow  luxuriously  after  the  September  rains,  making  strong 
succulent  shoots,  the  points  of  which  were  shriveled  and  blackened  by 
the  first  frosty  night,  and  most  of  the  leaves  below  the  blackened  parts 
dropped  from  the  stems.  It  was  observed  that  these  injured  plants 
were  tardy  in  commencing  growth  in  spring,  and  the  only  buds  that 
started  were  those  at  least  one  foot  below  the  extreme  points  which  still 
remained  black  and  shriveled.  This  blackened  portion  was  removed 
and  no  further  special  notice  was  given  the  plants  that  season.  But 
after  growing  weatlier  commenced  in  the  following  spring  my  attention 
was  attracted  to  the  quantity  of  young  slender  sprays  which  were  grow- 
ing from  the  stems  to  within  10  to  12  inches  from  the  surface  of  the 
ground.  These  stems  were  clothed  with  small  yellow  lejives,  remark- 
ably similar  to  those  which  indicate  yellows  on  the  peach. 

When  cutting  down  below  these  yellow  shoots  in  the  fall  it  was  ob- 
served that  the  interior  of  the  branches  was  discolored,  and  had  an  ap- 
l)earance  similar  to  what  may  be  seen  in  a  blighted  pear  branch ;  by 
pruning  still  closer  this  discolored  wood  disappeared,  and  afterwards 
strong  healthy  shoots  were  produced  showing  no  signs  whatever  of 
disease. 

This  phenomenon  appeared  to  be  so  similar  to  the  external  evidonco. 
of  yellows  in  peach  trees  that  it  led  to  further  observations  in  th:»t 
direction,  all  which  have  helped  to  confirm  the  opinion  that  peach  trcc*s 
which  make  late  soft  growths  and  are  caught  by  severe  frosts  while  in 
this  condition  are  those  in  which  the  yellows  will  speedily  develop. 

So  far  as  known  no  person  has  ever  met  with  a  case  of  yellows  in 
peach  trees  cultivated  in  glass  structures.  Of  course  the  number  of 
peach  trees  cultivated  in  this  way  is  very  small  when  compared  with 
the  peach  orchards  of  this  country,  but  there  have  been  many  thou- 
sands of  trees  grown  in  this  manner,  and  the  trees  have  been  procured 
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from  the  same  sources  as  other  trees  which  have  been  destroyed  by  the 
disease. 

Trees  grown  nnder  a  glass  roof  have  every  opportunity  to  finish  antl 
perfect  their  growth ;  the  leaves  assume  the  various  tints  of  autumu 
coloring  and  £*op  in  a  natural  manner  as  their  duties  are  brought  to  a 
close,  and  wherever  peach  trees,  when  in  a  normal  condition,  whether 
North  or  South,' evidence  a  completion  and  maturation  of  growth  by  a 
gradual  change  of  their  foliage  firom  green  to  other  colors,  varying  iu 
diftereut  varieties,  there  the  peach  tree  will  remain  healthy  and  no 
danger  need  be  apprehended  of  yellows. 

During  the  summer  and  fall  of  1858  I  had  occasion  to  pass,  several 
times  each  month,  through  a  part  of  the  county  of  Middlesex,  New  Jer- 
sey, and  the  course  of  my  journey  led  me  past  a  very  beautiful  peach 
orchard  of  some  20  acres  or  more  in  extent  and  apparently  about  three 
years  planted.  The  soil  was  good  and  the  culture  seemed  perfect;  the  sur- 
face was  clean  and  no  weeds  to  be  seen.  The  deep  green  color  of  the  fol- 
iage over  the  whole  orchard,  so  far  as  could  be  seen,  was  well  calculated  to 
arrest  attention,  and  this  lively  color  was  retained  until  it  was  suddenly 
struck  with  frost.  I  had  passed  it  the  evening  before  the  &ost  occurred : 
next  morning,  at  a  place  some  12  or  16  miles  further  north,  I  observea 
that  the  themometer  indicated  11  degrees  of  frost.  Three  days  after- 
wards I  again  passed  this  orchard ;  some  few  of  the  leaves  had  dropped, 
but  they  mostly  remained  on  the  trees  somewhat  blackened  in  color, 
though  all  hanging  down  in  a  wilted  condition  and  showing  unmistak- 
ably that  their  functions  had  been  suddenly  arrested. 

I  observed  that  orchard  for  some  years  afterwards.  The  second  sum- 
mer after  this  freezing  the  trees  were  badly  affected  with  the  yellows ; 
the  branches  were  covered  with  the  small  wiry  shoots  so  characteristic 
of  this  disease,  which  gradually  extended,  and,  five  years  from  tJie  time 
that  tibie  trees  were  so  promising,  the  entire  orchard  had  been  rooted 
out  and  the  field  set  to  another  crop. 

It  has  always  seemed  to  me  that,  if  this  orchard  had  been  properly 
pruned  immediately  after  the  freezing,  it  would  have  passed  throagh 
uninjured.  If  all  the  young  shoots  had  been  pruned  back  to  haxd  and 
solid  wQod,  all  probabilities  of  contamination  from  the  diseased  portions 
of  the  shoots  would  have  been  prevented — and  it  is  a  commendable 
practice,  for  other  reasons  besides  the  above,  to  shorten  in  the  points  of 
the  strongest  young  growths  of  peach  trees,  this  being  one  method  of 
thinning  the  crop  of  frait.  A  heavy  peach  crop  usually  means  much  poor 
fruit,  for  which  there  is  no  demand.  There  seems  reason  for  the  asser- 
tion that,  if  the  rule  were  strictly  observed  to  promptly  shorten  back 
the  shoots  of  all  peach  trees  which  have  been  overtaken  by  a  cutting 
T'rost  while  such  shoots  are  still  in  a  growing  condition  and  while  the 
eaves  are  unchanged  from  their  green  color,  we  should  probably  hoar 
ess  of  the  destruction  of  peach  orchards  by  yellows. 

PEAR-TREE  BLIGHT  AND  CJULCKDHQt  OF  FEARS. 

?orty  years  ago  it  was  customary  to  ascribe  all  pear-tree  blights  and 
^1  («oking  of  the  fruits,  as  well  as  most  fhdt  diseases,  to  the  absence  of 
'.ertain  mineral  matters  in  the  soil.  Wood  ashes  was  a  popular  pre- 
scription ;  a  good  dressing  was  considered  a  remedy ;  and  where  this 
i^pplication  fculed  to  prove  effective,  it  was  then  claimed  that  there  was 
'.  d^cienoy  of  iron  in  the  soil,  ana  a  dnessing  of  iron  filings  was  pre- 
scribed ;  even  hanging  up  amon^  the  branches  of  trees  such  articles  as 
'^d  horseflhoAn,  old  siclues,  and  scraps  of  iron  was  seriously  recom- 


DIVISION  OP  GARDENS  AND   GROUNDS.  43 

mended.  After  experiments  bad  shown  that  these  prescriptions  were 
of  no  value,  then  electricity  was  assumed  as  the  cause  of  blights  and 
rots,  which  was  equivalent  to  an  admission  that  both  the  cause  and 
remedy  were  alike  unknown.  About  twenty  years  ago  it  was  suggested 
tbat  the  active  cause  of  decomposition  in  the  case  of  pear  and  applo 
tree  blight  was  of  a  fungoid  character,  and  applications  known  to  be 
fatal  to  ftmgi  were  then  recommended  and  used  with  apparently  good 
effects. 

The  opinion  has  been  advanced,  and  in  some  instances  the  advice  bus 
unfortunately  been  followed,  tbat  when  a  tree  first  shows  evidence  ot* 
having  a  blighted  branch,  it  should  be  rooted  out  as  being  beyond  re- 
covery. This  is  not  good  advice,  for  it  is  well  known  that  trees,  which 
have  been  so  badly  affected  as  to  necessitate  the  cutting  back  of  every 
branch  close  to  the  body  of  the  trees,  have  again  branched  out  and  in 
time  have  borne  good  crops  of  fruit,  and  are  no  more  liable  to  blight 
afterwards  tiian  any  other  tree  whlca  has  never  been  attacked.  Even 
where  trees  have  been  so  badly  affected  that  the  entire  stem  had  to  be 
cut  over  close  to  the  surface  of  the  ground,  young  shoots  have  come  up 
and  have  speedily  grown  into  sound,  healthy  fruit-bearing  trees. 

The  latest  discovery  regarding  pear  and  apple  tree  bl^ht  indicates 
tbat  it  is  caused  by  bactena.  a  very  low  form  of  vegetable  growth,  classi- 
fied much  lower  in  the  scale  than  fungi.  Bacteria,  it  is  stated,  locate 
themselves  on  tender  portions  of  the  twigs,  such  as  the  extreme  points 
of  growing  shoots,  or  in  the  opening  flowers,  or,  it  may  be,  in  very  soft 
and  moist  portions  of  the  bark,  and,  from  these  spots  favorable  to  their 
attachment,  they  enter  into  the  shoots,  and  from  them  to  the  larger 
branches  and  follow  on  under  the  bark. 

The  experiments  upon  which  the  theory  of  bacteria,  as  the  cause  of 
blight,  is  based,  are  of  much  interest,  and  seemingly  leave  but  little 
room  to  doubt  its  accuracy. 

The  deductions  which  micrologists  form  from  the  observations  made 
on  bacteria,  lead  them  to  the  conclusion  that  external  applications  can 
be  of  no  value  by  way  of  prevention  from  blight,  and  that  it  is  futile  to 
endeavor  to  cure  a  blighted  shoot,'  and  that  the  only  resource  is  to  cut 
out  a  dead  or  diseased  branch  and  remove  it  from  the  orchard. 

Practical  orohardists  will  possibly  have  some  opinions  upon  this  point 
which  may  differ,  somewhat  from  the  above  conclnslQns.  They  will 
indorse  the  advice  that  it  is  useless  to  try  to  resuscitate  a  dead  limb 
of  a  tree,  and  that  the  further  advice  to  prune  out  dead  branches  is 
supremely  superfluous ;  but  the  mere  fact  that  the  blight  is  caused  by 
bacteria  aoes  not  militate  against  methods  which  have  been  considered 
valuable  when  the  disease  was  supposed  to  be  of  a  tungoid  nature.  The 
practice  of  coatin^^  trees,  as  fax  as  can  bo  done  conveniently,  with  a 
lime  wash  containing  sulphur  has  been  frequently  indorsed  as  a  wise 
precaution  by  those  who  have  tried  it.  It  is  asserted  that  no  part  of 
a  pear  tree  covered  with  this  wash  has  ever  been  attacked  by  blight. 
On  the  other  hand,  the  opinion  is  held  by  those  who  have  studied  the 
bacteria,  that  they  enter  into  the  tree  only  by  the  tender  buds,  or  at 
very  soft,  moist,  succulent  parts,  and  that  they  never  attack  the  bark 
of  the  branches  or  trunk  j  hence,  it  is  argued,  lime  covering  of  these 
parts  cannot  have  any  effect  whatever  in  preventing  bacteria  from  in- 
juring the  tree  and  causing  blight. 

This  may  seem  sufficiently  conclusive  from  a  certain  standpoint ;  at 
the  same  time  it  is  not  unusual  to  find  blight  on  the  stem  or  trunk  of  a 
tree  where  there  are  no  tender  buds  or  flowers  for  bacteria  to  enter,  and 
yet  they  have  found  some  means  of  entrance ;  but  it  is  proved  so  far 


44     REPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

that  no  blight  has  been  perceived  on  any  portion  of  a  tree  that  is  pro- 
tected by  a  coating  of  the  lime  mixture. 

It  is  conceded  that  the  best  remedy  for  the  destraction  of  bacteria 
or  of  fdngi  on  plants  is  sulphur,  and  when  it  is  mixed  with  lime  and  ap* 
plied  to' the  bark  it  forms  a  mechanical  covering  impenetrable  to  bacte- 
ria, and  when  acted  upon  by  sun-heat,  sulphurous  gases  are  evolved 
to  such  extent  that  the  sulphury  smell  is  perceptible  to  those  who  walk 
through  an  orchard  on  a  sunny  day  where  the  application  has  recently 
been  made. 

I  do  not  know  of  anything  that  offers  more  successful  results,  reme- 
dial or  preventive,  or  that  will  be  more  likely  to  be  effectual  in  arresting 
or  preventing  the  cause  of  blight  on  fruit  trees  than  this  application  of 
lime  and  sulphur.  It  has  been  used  more  or  less  for  the  past  twenty 
years,  and  has  been  reported  upon  favorably  by  those  who  have  used  it. 
The  following  is  the  method  of  preparing  the  wash :  Take  one-half  bushel 
of  lime  and  place  it  in  a  barrel,  then  add  about  8  pounds  of  powdered 
sulphur  and  cover  with  boiling  water  in  suf&cient  quantity  to  properly 
slake  the  lime,  the  mouth  of  tiie  barrel  being  covered  until  ebullition 
ceases,  when  it  should  be  thoroughly  stirred  and  more  water  added  if 
the  mixture  appears  solid.  When  used,  it  is  diluted  with  water  until  it 
is  of  the  ordinary  consistency  of  common  whitewash.  All  parts  of  the 
tree  that  can  be  reached  should  be  brushed  over  with  this  wash,  and  if 
the  white  color  is  objectionable  it  can  be  darkened  with  lamp-black  to 
the  desired  shade  of  color.  To  destroy  mildew  on  plants,  such  as  at- 
tack grapes,  roses,  &c.,  the  barrel  containing  the  mixture  should  be 
filled  up  with  water,  and,  when  settled,  a  pint  of  the  clear  sulphur  water 
should  be  used  in  4  or  5  gallons  of  pure  water,  and  the  plants  syringed 
with  the  mixture.  There  is  no  better  or  simpler  mixture  than  this  for 
the  destruction  of  mildew  on  plants,  nor  anything  which  we  have  tried 
that  proves  so  effectual. 

The  fruit  of  some  varieties  of  the  pear  are  greatly  injured  by  splitting 
or  cracking  open  when  about  half  grown ;  indeed,  one  of  the  very  best 
known  pears,  tiie  White  Doyenne,  has  been  almost  thrown  out  of  culti- 
vation on  account  of  this  disease,  and  several  other  first-class  varieties, 
such  as  Beurre  Giffard,  Sheldon,  and  Flemish  Beauty,  are  so  liable  to 
this' malady  that  their  extension  and  planting  in  orchards  is  greatly 
restricted  on  that  account.    The  cause  and  prevention  of  this  injury  to 
these  valuable  fruits  have  long  been  matters  of  serious  study;  the  pop- 
ular conclusion  that  the  disease  resulted  from  a  deficiency  ot  some  par- 
ticular element  in  the  soil  was  early  advanced,  but  as  authorities  varied 
in  their  recommendations  in  regard  to  the  special  ingredient  required, 
md  as  no  good  results  followed  the  application  of  any  of  the  proposed 
'cmedies,  the  only  alternative  which  seemed  satisfactory  to  fruit-grow- 
;r8  was  that  of  abandoning  the  culture  of  varieties  specially  subject  to 
he  injury.    The  cause  seems  to  be  climatic,  and  the  disease  is  therefore 
ulikely  to  be  affected  in  any  way  by  the  nature  of  the  soil  or  by  any 
vstem  of  culture  or  any  special  application  to  the  soil.    The  cracking 
^  the  consequence  of  a  fungus  growth  upon  the  tender  skin  of  the  fruit, 
lich  apparently  destroys  its  vitality,  as  it  becomes  hard  and  unyield- 
ig;  and  as  the  fruit  expands  and  increases  in  size,  the  injured  skin, 
"Mug  too  hard  for  expansion,  cracks  open.    This  is  the  usual  result  with 
'-uits  injured  by  mildew,  and  the  same  effects  may  be  seen  in  the  case 
i  mildewed  berries,  grapes,  and  gooseberries. 

To  say  that  this  cracking  of  the  pear  is  primarily  caused  by  climatic 

nfluences  seems  a  rather  vague  and  indefinite  reason^  as  we  are  not 

lU  v>  x^ifif.  nnt  thA  pftrtJculftr  conditionB  of  climate  which  promote  tlie 
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^wth  of  the  fun  gas ;  we  only  know  that  shelter  and  protection  will 
[)revent  it,  and  of  this  we  have  seen  many  proofs,  both  incidental  and  ex- 
perimental. It  is  not  nnnsnal  to  find  in  frnit  exhibitions  in  cities  sam- 
ples of  the  White  Doyenne  x>ears  as  fine  and  as  free  from  crackinn^  as 
&ny  variety  that  could  be  named ;  these  fruits  have  been  gathered  from 
br^  growing  in  sheltered  city  yards  which  have  received  no  special 
care  or  indeed  culture  of  any  kmd. 

{Several  exi>eriments  have  been  recorded  which  tend  to  prove  that  Uic 
cause  is  climatic ;  of  these  may  be  mentioned  that  of  a  dwarf  tree  of  tlie 
White  Doyenne,  whidh  produced  abundantly  of  cracked  fruit  when  iu 
the  oi)en  garden,  but  which,  when  removed  and  planted  in  a  box  in  a 
oool  greenhouse,  ripened  x>erfect,  smooth-skinned,  fine  fruit  Anotlicr 
18  that  of  a  grower  who  had  a  row  of  dwarf  i>ear  trees  of  this  variety 
which  produced  worthless,  cracked  fruit;  of  these,  tvvo  were  partially 
inclosed  by  glazed  hot-bed  sashes,  four  of  which  were  set  on  end  around 
the  tree,  thus  forming  a  square  inclosure  open  at  top ;  these  were  ele- 
vated about  18  inches  from  the  surface  of  the  ground,  so  as  to  include 
the  larger  portion  of  the  top  of  the  trees.  Trees  thus  protected  pro- 
duced fruit  perfectly  free  from  any  symptoms  of  cracking,  while  cont^gu- 
Dus  trees  were  so  badly  attacked  as  to  produce  comparatively  worthless 
fruit.  This  experiment  was  repeated  for  several  years,  each  year  the 
Bashes  being  removed  and  placed  on  dififerent  trees,  and  always  with 
the  same  resalt,  the  protected  trees  yielding  perfect  fruit,  while  tliose 
not  protected  were  all  more  or  less  injured  by  cracking. 

These  observations  and  experiments  prove  that  the  cause  of  the 
cracking  of  the  pear  is  climatic,  and  that  the  culture  of  the  soil,  or,  so 
far  as  is  at  present  known,  applications  to  the  soil,  have  no  effect  wnat- 
ever  in  preventing  this  disease. 

TIIB  HOT   OP  THE  POTATO. 

The  potato  rot  is  caused  by  a  fungus,  Pcronospora  infesians.  This  is 
closely  idlied  to  the  grape-leaf  mildew,  Peronospora  viticolaj  and  is  un- 
doubtedly fostered  by  similar  atmospherical  conditions. 

The  mildew  of  the  potato  first  attacks  the  foliage  of  the  plant,  form- 
ing patches  on  the  under  side  of  the  leaves,  and,  under  fiftvorable  condi- 
tions, it  spreads  rapidly  and  in  a  short  time  reaches  the  stems,  the  fun- 
gus tiiread  running  down  through  them  to  the  tubers,  which  soon  com- 
mence to  decay. 

When  potatoes  are  planted  on  flat,  low-lying  lands,  they  will  soon  cover 
the  surface  with  a  thick,  heavy  mass  of  stems  and  leaves,  and  when 
heavy  dews  prevail  they  become  saturated  with  water,  and  their  mas- 
siveness  prevents  the  complete  evaporation  of  moisture  during  the  day, 
80  that,  as  long  as  dews  prevail,  they  never  become  thoroughly  dry. 
The  same  conditions  will  occur  during  a  period  of  dull  and  niiiiy 
weather.  Under  these  circumstances  the  fungus  grows  rapidly,  and  if 
not  checked  it  speedily  destroys  the  crop. 

The  rot  will  appear  even  on  dry  lands,  if  they  are  sufficiently  rich  to 
cause  luxuriant  growth,  and  the  situation  low.  On  hill-sides  the  rot  is 
not  so  virulent,  because  in  these  positions  dews  arc  not  so  prevalent, 
and  are  at  all  times  slight,  compared  with  the  heavier  dews  in  valleys; 
the  moisture  is  quickly  evaporated  on  hillsides,  owin^  to  the  better  ex- 
posure to  sun  and  to  the  movements  of  the  air,  just  as  grape  culture  is 
more  certain,  and  the  liability  to  mildew  reduced  to  a  minimum,  on  ele- 
vated sites. 

The  i)ractical  deductions  proceeding  from  the  above  considerations 
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will  be,  firsts  to  select,  when  practicable,  somewhat  elevated  fields  for 
potatoes,  and  where  snch  specially  favorable  selections  are  not  availa- 
ble, to  plant  in  drills  so  widely  apart  that  a  clear  space  will  be  left  be- 
tween ^e  rows,  so  as  to  gnard  against  the  production  of  a  dense  cover- 
i ng  of  foliage  over  the  entire  sarface,  and  permit  a  free  circulation  of 
air  through  and  among  the  plants. 

WILLIAM  SAUimEES, 
Horiiculturistj  Pomologistj  Landscape  Gardener j 

and  Superintendent  of  Oqrdens  and  Grounds. 

Hon.  KoBMAK  J.  COLMAN,  Commissioner. 


Snt :  The  distribution  of  seeds  in  accordance  with  the  act  of  Gongresa, 
May  15, 1862,  establishing  the  Department  of  Agricalture,  has  grown 
to  be  a  business  of  the  greatest  practical  importance  to  the  agriculture 
of  the  nation.  Prior  to  January  1, 1863,  there  were  distributed  to  mem- 
bers of  Congress  and  other  persons  throughout  the  Union  306,304  pack- 
ages of  garden  and  field  seeds.  Since  that  time,  the  number  which  has 
been  sent  out  annually  has  gradually  increased,  so  that  the  amount 
aggregated  last  year  nearly  4,000,000  packages.  The  seeds,  which  are 
annusJly  purchased  by  the  Commissioner  of  the  most  reliable  seedsmen 
and  growers  of  seed  throughout  this  and  foreign  countries,  are,  after 
being  carefully  tested,  put  up  in  small  packages  under  the  immediate 
supervision  of  the  superintendent  of  the  seed  division,  and  are  then 
subject  to  the  distribution  authorized  by  act  of  Congress. 

The  amount  appropriated  for  the  purchase  and  distribution  of  seeds 
and  plants  for  the  fiscal  year  ending  June  30, 1885,  was  $100,000.  Large 
as  this  amount  may  seem  to  the  casual  reader,  it  is  not  sufficient  to 
properly  remunerate  the  statistical  correspondents,  were  a  fair  price 
allowed  them  for  the  labor  they  perform.  The  Agricultural  Depart- 
ment has  a  principal  crop  correspondent  with  three  assistants  in  every 
county,  and  a  general  statistical  agent  in  each  State.  The  number  of 
packages  sent  to  the  county  correspondents  during  the  fiscal  year 
abready  referred  to  was  412,609,  while  the  State  correspondents  received 
104^1.  A  careful  record  is  kept  in  the  of^ces  of  the  chief  clerk  and  of 
the  chief  of  the  seed  division  of  each  package,  when,  and  to  whom 
mailed.  The  present  law  in  regard  to  the  method  of  distribution  re- 
quires that  ^^  an  equal  proportion  of  two-thirds  of  all  the  seeds,  plants, 
and  cuttings  shall,  upon  the  request  of  Senators  and  Bepresentatives 
and  Delegates  in  Congress,  be  supplied  to  them  for  distribution  among 
Uieir  agricultural  constituents,  and  the  person  receiving  such  seed  shaU 
inform  the  Department  of  the  results  of  their  experiments  tberewith." 
In  my  opinion,  no  seeds  ought  to  be  distributed  where  the  object  is  to 
have  them  tested  without  requiring  a  written  report  from  the  person 
receiving  them.  I  would  earnestly  recommend,  where  special  reports 
are  desirod,  that  the  seeds  and  plants  be  distributed  in  sufficient  quan- 
tities to  enable  the  recipients  to  make  a  thorough  test  of  their  value; 
and  where  seeds  are  sent  with  the  view  of  having  such  tests  made, 
they  should  be  sent  to  the  most  intelligent,  painstaking  farmers,  who 
not  only  know  how  to  observe  facts,  but  how  to  keep  a  correct  record 
of  them. 

The  leading  objects  of  the  governmental  distribution  of  garden,  field, 
forage,  and  other  plants  may  be  briefly  summarized  as  follows : 

1.  To  test  the  merits  of  new  and  valuable  plants  in  difierent  localities 
and  soils. 

2.  To  thereby  increase  the  annual  average  yield  by  the  use  of  well- 
bred,  fully  ripened,  perfect  seed. 

8.  To  promote  the  best  interests  of  all  classes,  in  whatever  industrial 

(47) 
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parsuit  thoy  may  be  engaged,  by  an  increased  improvement  in  both 
quantity  and  quality  of  agricultural  products. 

It  is  a  fact  that  in  the  equitable  interchange  of  seeds  and  plants 
which  has  taken  place  between  our  own  Government  and. those  of  for- 
eign countries  our  friendly  relations  therewith  have  been  greatify 
strengthened  and  promoted.  In  no  department  of  the  General  Govern- 
ment has  the  expenditure  of  so  small  a  sum  been  so  productive  of  as 
much  good  as  that  expended  in  the  introduction  and  dissemination  of 
valuable  seeds  and  plants.  There  are  the  most  ample  statistical  data  at 
hand  in  the  carefully-kept  records  of  the  Agricultural  Department  to 
show  that  the  increased  production  of  wheat,  oats,  and  other  cereids 
and  grasses,  has,  by  reason  of  the  wide  distribution  of  improved  vari- 
eties, paid  tenfold  the  entire  amount  exx)ended  by  the  Department  of 
Agriculture  since  it  was  -established. 

The  charges  that  are  occasionally  heard  of  the  distribution  of  worth- 
less and  common  seeds,  have,  in  the  main,  no  substantial  foundation  in 
fact.  They  originate  in  many  cases  from  carelessness  in  the  time  or 
method  of  planting,  and  in  others  in  the  pecuniarily-biased  imaginli- 
tions  of  writers.  With  the  present  method  of  applying  a  double  test  to 
ascertain  the  exact  per  cent,  of  the  vitality  of  the  seeds  now  sent  out 
from  the  seed  division,  the  fault  cannot  be  rightfully  attributed  to  im- 
perfect seed.  The  complaints  that  the  seeds  sent  out  are  improperly 
labeled,  and  are  not  true  to  name,  may  be,  and  probably  is,  a  just  one 
in  exceptional  cases,  for  in  putting  up  so  many  million  papers  of  seeds 
it  would  be  very  strange  if  no  mistakes  were  ever  made.  The  impor- 
tance, however,  of  disseminating  seed  of  the  best  pedigree  as  widely  as 
possible  cannot  be  too  strongly  insisted  upon  by  those  who  earn  their 
bread  by  the  sweat  of  their  own  brows, 

SEED  IMPROVEMENT. 

That  the  subject  of  seed  improvement  has  been  too  much  neglected 
in  the  past,  by  progressive  farmers,  is  a  fact  which  all  will  admit  How- 
ever, with  the  increasing  intelligence  of  the  farming  community,  very 
many  thinking,  working  farmers  have  been  forced  to  acknowleugo  the 
need  of  more  accurate  information  on  the  subject  of  seed-breeding  by 
means  of  crossing  or  hybridization.  It  is  a  subject  not  less  in  importance 
than  the  production  of  thoroughbred  stock  by  such  crosses  and  inter- 
mixture of  blood  as  will  tend  to  perfect  development  in  the  line  of  the 
objects  sought  to  be  attained.  It  is  upon  the  recognition  of  this  fact 
that  I  have,  in  the  following  paragraphs,  endeavored  to  compile,  from 
the  most  authentic  sources,  a  series  of  facts  bearing  upon  the  subject  of 
seed-breeding,  with  the  view  of  inciting  a  still  deeper  and  more  abiding 
interest  in  the  most  practical  methods  of 

GROSSING  OR  HYBRIDIZATION. 

The  leading  principle  involved  in  seed  improvement  is  that  known  as 
hybridization.  In  order  to  generate  the  best  kinds  of  seeds,  the  most 
healthy  plants  must  be  chosen,  and  those  which  are  the  most  early  in 
respect  to  season  should  be  so  insulated  as  to  have  no  weak  plants  of 
the  same  species,  or  even  genus,  in  their  vicinity,  lest  the  pollen  of  the 
weaker  plants  should  be  blown  upon  the  stigmata  of  the  stronger  and 
produce  a  less  vigorous  progeny. 

In  the  majority  of  cultivated  plants  the  two  sets  of  organs,  the  pistils 
and  stamens,  are  in  the  same  flower.    In  some  plants  the  pistils  and  the 
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Btamens  are  in  different  flowers.  In  encumbers,  melons,  and  all  of  that 
family,  they  are  in  different  flowers  on  the  same  plant.  Sometimes  the 
two  kinds  of  flowers  are  borne  by  separate  plants,  as  in  the  beet.  In  a 
l)erfect  flower  the  nsnal  arrangement  is  for  the  pistils  to  occupy  the 
center,  and  to  be  surrounded  by  the  stamens.  The  parts  most  inti- 
mately concerned  in  the  production  of  a  seed  are  the  OTule  and  the  pol- 
len, the  one  to  be  fertilized  and  the  other  the  fertilizing  agent. 

'*  Crossing  or  hybridizing,''  says  Thomas  Meehan,  editor  of  the  Gar- 
dener's Monthly,  "is  a  very  simple  process.  We  take  the  pollen  dust 
from  one  flower  and  place  it  on  the  apex  of  the  pistil  of  another.  To 
make  sure  that  the  flower  you  wish  to  raise  the  seed  from  does  not  get 
its  own  pollen,  it  is  best  to  open  the  flower  before  it  naturally  expands 
and  cut  off  its  antlers  before  they  have  a  chance  to  throw  put  their  pol- 
len. At  the  same  time  it  is  best  to  put  the  pollen  of  the  male  parent 
at  once  on  the  stigma.  The  stigma  is  usually  not  receptive,  that  is,  has 
not  the  liquid  exudation  necessary  for  the  effective  reception  of  the 
pollen  at  this  early  stage,  but  it  remains  on  the  stigma  ready  for  use 
when  the  stigma  is  ready  to  receive  it.  These  precautions  are  neces- 
sary in  order  that  we  may  be  sure  the  flower  receives  only  the  pollen 
we  desire  it  to  receive.  Some  cover  the  flower  after  the  antlers  have 
bc^n  removed,  until  the  time  for  the  use  of  the  pollen  has  arrived,  with 
gause  to  keep  off  insects  that  might  bring  other  pollen,  but  this  is 
scarcely  necessary  when  done  in  the  way  suggested." 

POLLBN. 

•*  Pollen,*'  says  Gray,  who  is  the  highest  anthority  in  botanical  matters, 
*'is  the  product  of  the  anther,  and  is  usually  a  powdery  substance  which, 
when  magnified,  is  seen  to  consist  of  separate  grains  of  definite  size  and 
shape,  umform  in  the  same  plant,  but  often  very  different  in  different 
species  or  families.  The  grains  are  commonly  single  cells,  globular  or 
oval  in  shape,  and  of  a  yellow  color.  Pollen  grains  are  usually  formed 
in  fours,  by  the  division  of  the  living  contents  of  mother-cells  first  into 
two,  and  these  again  into  two  parts,  which  become  specialized  cells., 
As  the  pollen  completes  its  growth  the  walls  of  the  mother-cells  are 
usually  obliterated.  A  pollen  has  two  coats.  The  outer  coat  is  com- 
paratively thick,  and  often  granular  or  fleshy.  This  is  later  formed 
than  the  inner,  and  by  a  kind  of  secretion  from  it^  to  it  all  the  mark- 
ings belong.  The  inner  coat,  which  is  the  proper  cell  wall,  is  a  very 
thin,  delicate,  transparent,  and  colorless  membrane  of  considerable 
strength  for  its  thiclmess. 

"  The  cavity  inclosed  by  the  coats  is  filled  with  a  viscid  substance, 
which  often  appears  slightly  turbid  under  the  higher  powers  of  ordinary' 
microscopes,  and,  when  submitted  to  a  magnifying  power  of  about  301) 
diameters,  is  found  to  contain  a  multitude  of  minute  particles,  the 
larger  of  which  are  from  one  four-thousandth  to  one  five-thousandth  of 
an  inch  in  length,  and  the  smaller  only  one-fourth  or  one-sixth  of  thi^s 
size.  When  wetted,  the  grains  of  pollen  promptly  imbibe  water  by  en- 
losmosis,  and  are  distended,  changing  their  shape  somewhat,  and  ob- 
literating the  longitudinal  folds,  one  or  more  in  number,  \\;hich  many 
^^ins  exhibit  in  the  dry  state.  Soon  the  more  extensible  and  elastic 
inner  coat  inclines  to  forc«  its  way  through  the  weaker  parts  of  the 
mter,  especially  at  one  or  more  thin  x>oints  or  pores,  sometimes  forming 
[>rojection8  when  the  absorbtion  is  slow  and  the  exterior  coating  tough, 
[n  many  kinds  of  pollen  the  grains,  when  immersed  in  water,  soon  dis- 
tend to  bursting,  discharging  their  contents. 

4^0-^85 
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<<  In  others,  and  in  most  fresh  ppUon,  when  placed  in  ordinary  aerated 
water,  at  least  when  this  is  slightly  thickened  by  sirup  or  the  like,  ami 
snbmitted  to  a  congenial  temperature,  a  projection  of  the  inner  coat 
through  the  outer  appears  at  some  point,  and  by  a  kind  of  germination 
grows  into  a  slender  tube,  which  may  even  attain  to  three  hundred 
times  the  diameter  of  the  grain,  and  the  richer  protoplasmic  coutcntis 
tend  to  accumulate  at  the  farther  and  somewhat  enlarging  extremity 
of  this  pollen  tube. 

^^  Commonly  the  pollen  remains  unaltered  until  it  is  placed  upon  t  he 
stigma.  The  more  or  less  viscid  moisture  of  this  incites  a  similui 
growth,  and  also  doubtless  nourishes  it,  and  the  protruding  tube  at  once 
penetrates  the  stigma,  and  by  gliding  between  its  loose  cells  buries  it- 
self in  the  tissue  of  the  style,  descending  thence  to  the  interior  of  the 
ovary  and  at  length  to  the  ovules.  Fertilization  is  accomplished  by  the 
action  of  this  pollen  upon  the  ovule,  and  upon  a  special  formation 
within  it.  Consequent  upon  this  an  embryo  is  formed,  and  the  ovule 
now  becomes  a  seed. 

"  Hybridization  at  the  present  time  is  only  done  by  fresh  pollen — ^in 
grains  (cereals)  and  in  potatoes. 

^<  Pollen  contains  much  nitrogen  and  phosphorus,  the  two  most  precious 
of  all  the  elements  for  the  growth  of  plants,  but  in  the  case  of  most  open 
flowers  a  large  quantity  of  pollen  is  consumed  by  pollen-devouring  in- 
sects and  a  large  quantity  is  destroyed  during  long-continued  rains.  In 
order  to  compensate  the  loss  of  pollen  in  so  many  ways,  the  anthers 
produce  a  far  larger  amount  than  is  uecessary  for  the  fertilization  of 
the  same  flower." 

BAYING  POLLED. 

<^The  improvement  of  races  of  plants  is  not  destined  to  stand  still,  moxe 
than  in  the  case  of  other  improvements,''  says  the  Rortioultural  Review^ 
^<  and  nothing  would  tend  more  to  the  speedy  termination  of  an  e^^^- 
ment  than  that  we  had  control  over  the  supply  of  pollen,  so  that  we 
might  use  it  when  and  where  convenient  to  ourselves.  We  have  had 
reports  of  failures  in  trying  to  keep  a  harvest  pollen,  from  Australia, 
India,  North  America,  and  from  many  people  in  this  country,  but  from 
none  of  them  have  we  heard  one  word  about  the  process  of  r^ening  and 
drying  the  pollen.  Pollen  fifty  years  old,  in  a  herbarium,  was  found, 
under  a  microscope,  to  yield  to  moisture  exactly  as  fresh-gathered  pol- 
len would  do,  the  little  bags  distending  till  they  burst ;  the  matter  dis- 
char<4pd  diflered  in  no  way  from  that  of  a  recent  anther. 

<'  Failiu'es  in  saving  poilen  arise  from  want  of  thought.    If  the  anthers 

become  ripe  or  near  to  ripeness  they  will  open  during  the  process  of 

li'ying,  and  we  might  just  as  well  attempt  to  lock  up  electricity  as  to 

secure  the  pollen  grain  from  destruction.    All  that  we  have  actually 

)roved  on  the  subject  is  this,  that  if  we  extract  the  anthers  and  stamens 

long  before  the  anthers  are  ripe,  the  poll«n  in  them  will  rijieu  and  be  in 

«se  and  fit  to  cross  after  the  lapse  of  six  months,  while  pollen  gsiihorcil 

vheu  ripe  and  flying  out  of  the  anthers,  though  kei)t  with  the  groaiont 

•ire,  would  not  fertilize  the  stigma  of  the  parent  plant  at  the  eml  of  a 

••<^nth. 

» Wo  believe  the  driest  atmosphere  we  can  keep  in  our  rooms  and 

'drawers  is  far  too  moist  for  the  preservation  of  pollen  for  any  length  of 

ime  after  being  actually  exposed  to  it;  and  we  also  believe  that  an 

iuther  would  keep  as  long  as  a  bladder  under  the  same  influences,  ami 

hf^f^t  is  ^«  imperious  to  moisture  as  the  bladder,  and  therefore  as  ca* 
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pable  of  preserving  pollen  as  is  the  seed-vessel  of  the  fern  of  retaining 

the  vitality  of  the  seed— a  fact  that  no  one  now  questions.^ 

Papilionaceoos  flowers — those  of  plants  of  the  leguminous  order,  as 

lie  pea,  so  called  from  the  butterfly-shape  of  their  flowers— ofler  iimu- 

iierable  adaptations  for  cross-fertilization.    <<The  stamens  of  the  Pos- 

fiteria  fragrans  (one  of  the  Eubiaccfc),"  says  Fritz  MuUer,  in  the  Botan- 

iuohe  Zeitung^  "are  irritable,  so  that  as  soon  as  a  moth  visits  a  flower  tiie 

iinthers. explode  and  cover  tJie  insect  with  pollen.    One  of  the  tilamon ts, 

which  is  broader  than  the  others,  then  moves  and  do^es  Uie  flower  for 

about  twelve  hours,  after  which  time  it  resumes  its  original  position. 

Thus  the  stigma  cannot  be  fertilized  by  pollen  from  the  same  flower, 

bpt  only  by  tliat  brought  by  a  moth  from  some  other  flower.    Endless 

other  beautiful  contrivances  for  this  purpose  could  be  specified.'^ 

OBOSS  AND  BELP  FEBTILIZATION  OF  PLANTS. 

In  the  compilation  of  facts  relative  to  the  elTects  of  cross  and  self 
fertilization  of  plants,  so  far  as  it  relates  to  seed  production,  I  am  largely 
indebted  to  the  latest  work  of  Charles  Darwin  upon  the  subject.  His 
investigations  have  done  much  toward  the  solution  of  many  of  tiiemost 
puzzling  questions  relating  to  interbreeding  and  self-fertilization.  He 
has  shown  most  conclusively  that  plants  bearing  hermaphrodite  flowers 
can  be  interbred  mor<v  closely  than  is  possible  with  bisexual  annuals, 
and  are  therefore  well  fitted  to  throw  light  on  the  nature  and  extent  of 
the  good  efl'ects  of  crossing  and  on  the  evil  eflects  of  close  interbreeding 
and  self-fertilization.  Or,  in  other  words,  "  a  crossed  plant,  seedling,  or 
seed  means  one  of  crossed  x>arentage ;  that  is,  one  derived  from  a  flower 
fertilized  with  pollen  from  a  distinct  plant  of  the  same  species ;  and 
that  a  self-fertilized  plant,  seedling,  or  seed  means  one  of  self-fertilized 
parentage :  that  is,  one  derived  from  a  flower  fertilized  with  ]^llen  from 
the  same  flower,  or  sometimes,  when  thus  stated,  from  another  flower 
on  the  same  plant." 

The  conclusion  arrived  at  through  the  most  careAil  and  painstaking 
observations,  extending  over  a  period  of  many  years,  is  that  cross-fertili- 
zation is  generally  beneficial  and  self-fertilization  injurious.  This,  in 
the  experiments  referred  to,  was  shown,  not  only  by  the  **  difTerence  in 
height,  weight,  constitutional  vigor,  and  fertility  of  the  ofbpring  from* 
crossed  and  self-fertilized  flowers,  but  also  in  the  number  of  seeds  pro- 
duced by  the  parent  plants.  This  cannot  bo  attributed  to  the  superiority 
of  the  crossed,  but  to  the  inferiority  of  the  self- fertilized  seedlings,  due  to 
the  injurious  eflects  of  self  fertilization.''  ''  Whether  the  evil  from  self- 
fortilization  goes  on  increasing  during  successive  generations  is  not  as 
yet  known,  but  we  may  infer  from  my  experiments  that  the  increase, 
if  any,  is  far  from  rapid.  After  plants  have  been  propagated  by  self- 
fertilization  for  several  generations,  a  single  cross  with  a  fresh  stock 
restores  their  pristine  vigor,  and  wo  have  a  strictly  analagous  result 
with  our  domestic  animals.  The  good  results  of  cross-fertilization  are 
transmitted  by  plants  to  the  next  generation,  and,  judging  from  the 
varieties  of  the  common  pea,  to  many  succeeding  generations.  But 
this  may  merely  be  that  crossed  plants  of  the  flrst  generation  are  ex- 
tremely vigorous,  and  transmit  their  vigor,  like  any  other  character,  to 
their  successors." 

Darwin  claims  with  characteristic  positiveuess  that  the  "  advantages 
of  cross- fertilization  do  not  follow  from  some  mysterious  virtue  in  the 
mere  union  of  two  distinct  individuals,  but  from  such  individuals  having 
been  subjected  during  previous  generations  to  different  conditions  or  to 
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their  haviog  varied  in  a  manner  commonly  called  spontaneoas,  so  that 
in  either  case  their  sexual  elements  have  in  some  degree  been  differen- 
tiated. And,  secondly,  that  the  injury  from  self-fertilization  follows 
from  the  want  of  such  differentiation  in  the  sexual  elements."  Darwin 
further  remarks  ^*tbat  the  advantages  of  cross-fertilization  depend  on 
tbe  sexual  elements  of  the  parents  having  in  some  degree  b^ome  dif- 
ferentiated by  the  exposure  of  their  progenitors  to  different  conditions, 
or  from  their  having  intercrossed  with  individuals  thus  exposed,  or, 
lastly,  from  what  we  call  in  our  ignorance  spontaneous  variation.'^  He, 
therefore,  who  wishes  to  pair  closely  related  animals  ought  to  keep  them 
under  conditions  as  different  as  possible.  Some  few  breeders,  guided 
by  their  keen  powers  of  observation,  have  acted  on  this  principle,  and 
have  kept  stocks  of  the  same  animals  at  two  or  more  distant  and  dif- 
ferently situated  farms.  This  same  plan  is  also  unconsciously  followed 
whenever  the  males,  reared  in  one  place,  are  let  out  for  propagation  to 
breeders  in  other  places.  As  some  kinds  of  plants  suffer  much  more 
from  self-fertilization  than  do  others,  so  it  probably  is  with  animals 
from  too  close  interbreeding.  The  effects  of  close  interbreeding  on  ani- 
mals, judging  again  from  plants,  would  be  deterioration  in  general 
vigor,  including  fertility,  with  no  necessary  loss  of  excellence  of  form  5 
and  this  seems  to  be  the  usual  result.  It  is,  Darwin  says,  ^'  a  common 
practice  with  horticulturists  to  obtain  seeds  from  another  place  having 
a  very  different  soil,  so  as  to  avoid  raising  plants  for  a  long  succession 
of  generations  under  the  same  conditions ;  but  with  all  the  species 
which  freely  intercross  by  the  aid  of  insects  or  the  wind,  it  would  be 
an  incomparably  better  plan  to  obtain  seeds  of  the  required  variety, 
which  have  been  raised  for  some  generations  under  as  different  conditions 
as  possible  and  sow  them  in  alternate  rows  with  seeds  matured  in  the 
old  garden.  The  two  stocks  would  then  intercross,  with  a  tiliorough 
blending  6f  their  whole  organizations  and  with  no  loss  of  purity  to 
the  variety,  and  this  would  yield  far  more  favorable  results  than  a 
mere  exchange  of  seeds.'' 

Such  are  the  conclusions  arrived  at  by  the  distinguished  scientist  re- 
ferred to.  It  wiU  be  seen  that  the  practice  of  procuring  £resh  seeds 
from  foreign  countries  and  remote  localities  in  our  own  country,  by  the 
Commissioner  of  Agriculture,  for  subsequent  distribution,  is  one  which 
is  in  full  accord  with  the  best  attainable  light  upon  this  important  sub- 
ject. 

PRODUCTION    OF    NEW    VARIETIES   OF    WHEAT    BY    CROSS-FECUNDA- 
TION. 

The  improvement  of  agricultural  plants  by  cross-fecundation  is  a  sub- 
ject of  the  highest  importance.  It  is  quite  as  feasible  as  the  hybridiz- 
ing or  cross-breeding  in  animals.  It  often  involves,  however,  very 
extensive  inquiry,  and  when  applied  to  the  production  of  new  varieties 
of  wheat,  the  interests  of  the  farmer,  the  miller,  the  baker,  and  the 
consumer  are  all  to  be  duly  considered. 

In  addition  to  what  has  been  given  on  this  subject,  it  may  be  stated  that 
in  performing  the  operation  it  is  not  only  necessary  to  guard  against 
the  fertilization  of  the  ovary  from  its  own  anthers,  but  that  it  is  requi- 
site that  all  the  other  anthers  of  the  same  ear,  above  the  ovaries  artifi- 
cially fertilized,  should  be  extracted  5  otherwise  they  would  pour  out  the 
contents  of  their  pearly  globules  to  the  relief  of  the  feathery  stigmas 
and  disappoint  the  experimenter's  hopes.  For  more  than  ordinary  care 
is  taken  by  nature  that  the  grass  tribe,  which  includes  wheat,  shall  be 
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fertilized  by  its  own  pollen.  An  opinion  has  long  prevailed  that  wet 
weather  injures  the  grain  while  it  is  in  blossom.  This  opinion  is  erro- 
neons,  inasmuch  as,  in  wet  and  very  hot  weather,  fertilization  is  carried 
on  within  the  «haff.  '<  Often  in  moist  weather,"  says  Mr.  Mannde,  of 
London,  England,  ''have  I  felt  much  interestea  when,  wanting  pollen, 
I  have  neld  the  straw  and  bottom  of  the  ear  in  my  warm  hand  for  two 
or  three  mimtes,  watching  for  a  crop  of  anthers.  Quickly  tiie  ripest 
of  them,  stimulated  by  the  warmth,  would  peep  out  Irom  their  seclu- 
sion, and,  gently  rising,  give  me  a  chance  of  capturing  them  ere  they 
scattered  their  contend  over  the  expectants  beneath  them.  Sometimes, 
on  leaving  these  excited  ears  and  returning  to  them  after  10  or  15  min- 
utes, I  have  found  several  anther-cases  as  empty  as  balloons,  dancing 
to  the  breeze,  as  if  joyous  that  in  my  absence  they  had  scattered  every 
pearl  they  x)ossessed." 

In  regard  to  wheat  improvement.  Prof.  A.  E.  Blount,  of  the  State 
Agricultural  College  of  Colorado,  says : 

There  are  many  ways  of  mnnmg  wheat  ont.  Wheat  after  wheat  in  the  same  soil, 
withont  any  regard  to  rotation ;  nsing  seed  taken  from  the  common  bin  or  elevator, 
without  its  being  selected  before  thrashing;  sowing  imperfect  shriveled  grain,  and 
sowing  the  seed  too  late,  all  tend  to  degrade  wheat  and  run  it  oat.  Soilrnn  in  wheat 
vear  after  year  not  only  loses  its  elements  for  producing  a  valuable  milling  variety, 
but  the  grain  itself  suiTers  a  rapid  decline.  By  non-selection  and  permitting  a  foul 
and  foreign  seed  to  become  mixed  with  them,  our  beet  wheats  deteriorate  as  rapidly 
asjpeople  densely  packed  in  the  poor  quarters  of  the  city. 

The  system  I  have  adopted  in  improving  and  making  oetter  kinds  is  as  follows : 

(1)  PiGoure  the  best  standard  varieties  from  aU  sections,  generally  from  the  pro- 
ducers. 

(2)  Sow  at  different  times,  and  from  the  earliest  ripe  of  the  first  crop  select  only  the 
bMt  for  seed  the  next  year.  It  is  not  difficult  to  tell  how  a  foreign  wheat  will  suc- 
ceed after  the  first  crop  ripens*,  nor  is  it  a  difficult  matter  to  select  the  best  to  sow 
again.    All  that  is  necessary  is  observation  and  some  patience. 

(3)  Cross  in  line,  of  the  first  crop,  the  best  samples — one  or  two  grains  in  each  head- 
always  using  the  stiffeet  straw  and  the  most  compact  head  as  the  mother  plant.  Cross- 
ing is  comparatively  an  ea^  operation.  The  time  to  do  the  crossing  is  quite  difficult 
to  fix ;  it  can  be  learned  only  b^  experience.  Crossing  varieties  that  have  the  same 
or  nearly  the  same  characteristics,  not  elements,  produces  much  more  valuable  results 
than  using  those  of  diverse  peculiarities.  "Out  of  line,"  as  in  stock  breeding,  the 
"blood  runs  zigzag  and  crooked,"  generskUy  producing  scrubs  in  plants  as  well  as  ani- 
mals. For  instence,  smooth  white  varieties  should  be  used  one  upon  the  other,  bearded 
upon  bearded,  &o.  Smooth  and  bearded  white  and  red  wheats  can  be  crossed  upon 
one  another,  but  the  selection  of  a  valuable  cross  from  the  ofisprinff  is  a  workthathas 
but  little  value.  The  ofisprine  will  be  as  varied  as  a  brood  ox  chiokeifs  found  follow- 
ing a  hen  whose  parentage  is  of  all  the  breeds.  If  the  "  Australian "  should  be  crossed 
upon  the  "  Defiance,"  some  of  the  grain  would  resemble  the  **  Australian  "  and  partake 
of  its  nature,  some  the  **  Defiance,"  while  others  would  be  "sports,"  or  grain  partakinc 
of  the  chantoteristios  and  elements  of  both  mixed  up.  Among  these  ' '  sports  "  are  found 
the  best  specimens  to  be  bred  up  b^  selection.  It  requires  three  years — sometimes 
more— 'Ho  fix"  a  wheat  (free  from  its  tendency  to  sport)  or  to  make  it  a  fixed  stand- 
ard that  wiU  not  deviate  firom  the  course  it  has  adopted.  Selection  only  improves, 
ercMsing  changes  the  qualities. 

By  way  of  improving  wheats  my  work  has  been  directed  upon  over  300  varieties  of 
seed  obtained  from  almost  every  wheat-producing  country  in  the  world.  Not  a  single 
sample  received  but  has  greatly  improved  by  being  raised  here.  All  have  improved 
in  appearance,  yield,  and  color,  and  over  three-fourths  in  milling  elements.  So  great 
has  been  the  change  for  the  better  in  most  of  them  that  the  product  bears  but  little 
resemblance  to  the  seed  received*  The  chemist,  ClifTord  Richardson,  at  Washington, 
has  analyzed  84  varieties  of  these  wheats;  in  1881,  33  kinds;  1882,  the  same  and  15 
more,  and  in  1883-^84  the  same  with  36  new  kinds.  He  says :  "  Among  the  individual 
States  Colorado  wheats  are  certainly  the  best  which  have  been  produced  in  this  coun- 
ti^."  ( Report  for  1882. )  In  his  last  analysis  the  milling  elements  have  so  improved  that 
he  puts  Colorado  wheats  first  of  all  in  the  world  for  good  fiour. 

In  addition  to  the  report  of  the  chemist,  Colorado  enjoys  the  reputation  of  produc- 
ing more,  for  the  past  seven  ^ears,  by  3  to  5  bushels'  average,  per  acre,  than  any  other 
fllnle  or  oountryi  and  of  having  taken  more  first  premiums. 
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IMPROVEMENT  BY  SELECTION. 

The  selection  of  the  best  for  seed,  or  the  rejection  of  the  poorest,  has 
always  been,  strictly  speaking,  the  only  method  of  improving  varieties. 
The  careful  selection  of  seed  was  recommended  in  early  times.  Columella 
and  Gelsus  and  Virgil  speak  of  it.  Improvement  by  selection  is  well 
known  in  the  abstract,  but  it  cannot  be  too  often  brought  forward  and 
urged  anew. 

Some  seed-wheat  of  a  choice  kind,  weighing  58  pounds  per  bushel, 
was  improved  by  careful  selection  and  treatment  until  an  entire  crop,  in 
a  few  years,  averaged  63  pounds  per  bushel.  Every  year  the  best  field 
was  chosen  for  se^,  the  seed-wheat  extra  cleaned  by  fanning-mill  to 
blow  out  the  lighter  grains,  then  hand-sifted  to  get  out  the  smeJler 
grains,  then  the  imperfect  grains  skimmed  from  the  surface  of  the  strong 
brine  in  which  it  was  put  as  a  preventive  of  smut  5  thus  only  the  largos^ 
plumpest,  heaviest  grains  were  sown.  That  the  soil  alone  did  not  pro- 
duce this  change  was  shown  by  the  fact  that  it  took  several  years  to 
bring  the  improvement  about;  and  that  then  the  improvement  was 
shown  when  used  on  other  farms. 

Dr.  E.  L.  Sturtevant,  director  of  the  New  York  experimental  station, 
in  speaking  of  the  importance  of  the  careful  selection  and  change  of 
seed,  says : 

ImproYO  tlio  character  of  tbo  seed  supply,  either  through  selection  or  by  chonffe  of 
seed.  At  the  Now  York  station,  in  1885,  one  variety  of  oats  averaged  over  30  bnsnelB 
per  acre  moro  than  another^  and  frequent  illustrations  could  be  given  of  the  doabUng 
of  crops  as  between  variotica,  one  better  adapted  to  our  conditions  than  anotlieri  or 
else  fh>m  difierencos  inherent  in  the  variety.  The  problem  for  experimental  action 
can  then  be  the  (fiiestion  as  to  what  constitutes  this  diiTeronco  of  potency  in  Uie  aeedi 
and  in  what  way  and  to  what  extent  can  it  be  brought  under  our  control,  and  what 
are  its  relations  to  climate,  fertility,  and  culture. 

DIFFSBENGES  IN  THE  SEEDS  OF  THE  SAME  PLANT. 

Mr.  Frederic  F.  Hallott,  of  Brighton,  some  Ibirty  years  ago  began 
systematic  experiments  on  imi)roving' wheat.  A  single  head,  (monenfor 
lino  quality,  irrespective  of  size  or  vigor,  was  4f  inches  long  and  had 
47  grains.  These  grains  were  carefully  planted  in  rows,  one  seed  in  a 
place,  12  inghes  apart  each  way.  At  harvest  the  plants  were  com- 
pared, the  best  head  of  this  best  plant  planted  the  next  year  in  the  same 
way,  and  so  on  year  after  year,  each  year  choosing  the  best  head  from 
the  most  prolific  plant.  The  iirst  year  the  best  plant  bore  10  heads, 
the  second  year  22,  the  third  year  39,  Jind  the  fourth  year  52,  the  best 
head  of  which  was  8J  inches  long,  and  bore  123  grains.  This  was  the 
origin  of  the  famous  '*  Pedigree '^  wheat.  He  gave  the  name  "Pedi- 
gree^'  because  the  process  of  improvement  by  selection  wa«  precisely 
analogous  to  that  of  breeding  animals  to  points  and  strengthening  the 
heredity  of  the  good  points  by  "  ])odigrec."  His  riper  conclusions,  given 
later  (in  the  Trans.  Brit.  Assoc.  Adv.  Sci.,  1869,  p.  113),  are  that  every 
fully-developed  plant,  whether  of  wheat,  oats,  or  barley,  has  one  ear 
superior  in  reproductive  power  to  any  of  the  others  on  the  plant;  that 
every  such  plant  has  one  grain  more  productive  than  any  other,  and 
that' this  best  grain  grows  on  the  best  ear  5  that  the  superior  vigor  of 
this  grain  is  transmissible  to  its  progeny;  that  by  selection  this  superior- 
ity accumulates ;  that  the  improvement  is  at  first  very  rapid,  but  that 
in  successive  years  it  gradually  grows  less ;  that  an  improved  type  is 
the  result,  and  that  by  careful  selection  the  improvement  can  be  kept 
up.    Experiments  conducted  by  J3r.  Gustavo  Marck  at  the  experiment 
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stadoiiR  at  Hallo  and  at  Leipsio,  Germany,  go  to  show  that  a  larger, 
1)0 tier,  and  raoro  uniform  growth  is  obtain^  from  largo  soeds.  The 
superiority  is  shown  in  tablos  of  results,  in  every  particular,  in  height, 
luxuriance  of  growtili,  uniformity,  aggregate  weight,  number  of  pods, 
number  of  seeds  produced,  weight  of  seeds,  quality  of  crops ;  in  fact 
every  desirable  characteristic  was  in  favor  of  ttie  larger  seeds.  Professor 
Lebemann,  of  Munich,  Bavaria,  has  the  same  results.  As  to  tho  opin- 
ion of  many  farmers  that  grains  of  Indian  com  selected  from  the  middle 
of  the  e^  are  better  for  planting,  I  am  unable  to  refer  to  any  exact 
experiments  on  tlie  subject. 

It  is  easier  to  deteriorate  a  crop  by  choosing  bad  seed,  or  even  by 
carelessly  neglecting  the  selection  of  good,  than  it  is  to  imiwrove  an 
already  good  variety. 

Prof.  James  Buckman,  of  the  Boyal  Agricultural  Oollege,  has  experi- 
mented with  the  seed  of  malformed  and  misshapen  crop-roots  fTrans. 
Brit.  Assoc.  Adv.  Sci.,  1862,  p.  97).  Ho  found  that  when  seeds  aerived 
from  misshapen  turnips  and  parsnips  were  used  they  produced  even 
greater  deformities  than  tho  parents  presented.  His  conclusions  are  as 
follows : 

A  degenerate  progeny  will,  as  a  rule,  result  from  tho  employment  of 
seed  from  badly-grown  roots,  and,  besides,  the  degenerate  seed  does  not 
produce  nearly  so  large  a  crop  ]  and  that,  by  selection,  we  may  prodt^ce 
roots  well  shaped,  and  increase  tho  probabilities  of  producing  the  best 
orop.  Darwin  (Animals  and  Plants  under  Domestication,  11, 243)  cites 
his  authorities  for  saying  that  in  France,  since  the  cidtivation  of  beets 
for  sugar,  the  plant  has  almost  exactly  doubled  its  yield  of  sugar,  and 
this  hf^  been  effected  by  careful  apd  systematic  selection,  the  specific 
gravity  of  the  roots  being  tested  and  the  best  roots  saved  for  seed. 

IMFBOVEMENT  BY  SELECTION  AND  OULTtVATION. 

^Improvement  by  selection  is  adding  up,fh)m  generation  to  genera- 
tioui  any  special  character.  Sometimes  the  character  itself,  when  pushed 
to  excess,  becomes  a  defect.  When  any  variety  has  been  improved  up 
to  a  certain  stage  by  selection,  wo  reach  a  point  beyond  which  any  fur- 
ther change  in  that  direction  is  no  longer  an  improvement ;  then  we 
most  use  selection  to  maintain  tho  excellence  already  achieved. 

"  Only  the  well-developed  and  fully-matured  seed  should  be  used,  and 
the  permanent  "  seed -patch"  should  be  kept  up  to  its  original  standard 
of  excellence  by  an  ample  supply  of  fertilizers,  domestic  and,  if  need  be, 
commercial,  for  it  is  necessary  to  give  to  the  parent-stock  such  a  quan- 
tity of  nutritious  food  as  will  keep  it  in  good  condition  and  impart  to  it 
that  healMiftil  vigor  so  essential  to  successful  propagation.  The  seed- 
patch  aud  ''annual  selection  "  should  be  handed  down  by  the  farmer  to 
his  posterity  as  au  inlicritaiiee  mose  valuable  than  evanescent  gold.'' 

IMPROVEMENT  OF  SOEGHUM  SEED. 

Prof.  M.  Swenson,  of  Otta.wa,  Kans.,  in  an  interesting  communication 
to  Colmaii's  liural  World,  in  the  issue  of  November  6,  1885,  says : 

Speak iug  from  my  own  limited  exporienco,  I  am  certain  that  the  sorghum  cano  is 
enaceptiblo  of  very  groat  improvement.  Last  year  I  had  a  40-acre  Hold  of  cane,  tbo 
juice  of  which  contained  an  average  of  15^  per  cent,  of  cane  sngar  and  Unt  three- 
fonrtbH  per  cent,  of  glucose,  and  this  was  almost  entirely  due  to  thorough  cultivation 
and  carefnl  selection  of  seed.  Wo  had  yields  of  cane  this  year,  planted* from  the  same 
kind  of  seed,  and  a  ton  of  one  would  be  worth  double  tliat  of  a  ton  from  the  oth^r. 
Thifl  differeuco  was  aU  due  to  difference  in  onltivationj  and  it  seems  to  me  that  thia 
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la  a  very  iaviting  field,  and  I  trust  it  will  be  thoroughly  investigated.  I  have  no  douht 
tliat  a  few  years  of  intelligent  work  of  this  kind  wUl  put  us  in  possession  of  a  cane 
that  will  tiike  the  front  rank  among  sugar-yielding  plants. 

In  a  letter  of  a  later  date  Professor  Swenson  maps  oat  the  proper 
line  for  work,  as  follows : 

(1)  To  increase  the  amount  of  cane  sugar  in  the  cane  and  diminish  the  percentage 
of  other  soluble  solids;  (2)  to  obtain  a  variety  of  cane  that  will  ripen  earli,,  *jo  as  to 
give  the  factories  an  early  start ;  and  (3)  to  increase  the  size  of  the  stalk,  its  ability 
to  resist  storms,  and  increase  the  yield.  • 

THE  VITALITY  OF  SEEDS. 

"The  vitality  of  seeds  is  determined  by  the  length  of  time  required  to 
disorganize  them,  as  kept  under  ordinary  circumstances.  With  care 
as  to  dryness,  and  partial  exemption  from  the  effects  of  the  oxygen  of 
the  air,  seeds  remain  vital  for  twice  or  three  times  the  number  of  years 
given  in  the  table.  Kept  entirely  from  contact  with  the  air  and  moist- 
ure there  is  practically  no  limit  to  the  length  of  time  they  may  be  kept 
intact.  As  to  the  amount  of  cold  which  the  seeds  of  plants  will  witibi- 
stand  without  impairing  their  vitality,  if  dry,  there  is  practically  no 
limit.  More  than  twenty  years  ago  a  test  of  seeds  submitted  to  a  bath 
of  liquid  sulphuric  acid,  rendered  as  cold  as  possible  by  artificial  means, 
showed  that  the  germ  was  not  destroyed  by  the  process.  When  taken 
out  and  sown  in  pots  in  the  open  air,  they  all  germinated.  Those  which 
had  been  Submitted  to  the  severest  cold  germinated  as  readily  and  made 
as  good  and  healthy  plants  as  those  not  submitted  to  this  extreme  tesf 

Wheat  and  other  cereal  grains,  if  not  injured  by  insects  or  damp^  re- 
tain their  vitality  perfectly  three  or  four  years,  but  seeds  of  the  previous 
year's  growth  are  best.  Grass  seeds  should  not  be  depended  upon  for 
more  than  one  year.  The  proper  rule  to  be  kept  in  view  in  the  saving 
of  all  seeds  for  great  lengths  of  time  is,  first,  perfect  dryness,  at  a  tem- 
perature of  not  less  than  lOQo  nor  more  than  130^,  then  packed  in  pax>er 
bags,  inclosed  in  canvas  sacks,  and  kept  as  near  the  freezing  x>oint  as 
possible,  and  at  the  same  time  in  a  dry  atmosphere. 

Many  years  ago  Gobbett,  in  England,  experimented  quite  largdy  in 
determining  the  duration  of  vitality  in  difterent  seeds.  Gonsiderably 
later  Vilmorin,  in  France,  experimented  in  the  same  direction.  The  re- 
sults of  the  two  varied  widely,  so  widely,  indeed,  that  the  planter  to  be 
safe  had  best  be  governed  by  the  lesser  figures,  except,  possibly,  in 
case  of  the  melon  family,  the  seeds  of  which  are  not  so  good  previous  to 
the  fourth  year  as  afterwards.  We  give  the  two  lists  as  established  by 
these  experimenters : 


Variety. 


tiohokoa... 
^uparagos... 

3eAn 

tean  (kidney) 

teot 

broccoli 

Jabbago  

Jarrot 

^»aHliflower .. 

jelery 

^om. 

/Qcnmber.... 
Sgg  Plant.... 
"■"diTe 


Cobbett 


T*art. 
3 

4 
2 
1 

10 
4 
4 
1 
4 

10 
3 

10 
8 
4 


Vilmorin. 


Ttart. 


6 
4 

G 
3 
5 

5 
5 

4 
6 


2 
5 


Variety. 


Kale 

Leek 

Lettuce ... 

Melon 

Ouion 

Okra 

Pea 

Pampkin.. 
Radieh.... 
Salsify .... 
Spinach ... 
Sqnash.... 
Tomato  ... 
Tnxnip*.... 


Cobbett  Vilmorin. 


Tear: 


4 
2 
3 

10 
2 
2 
2 

10 
4 
2 
4 

10 
2 
4 


TearM. 


5 
2 

5 

5 
2 


2 
5 
6 
5 

6 
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The  be«t  of  seeds,  shabbily  txeated,  are  liable  to  fail.  Much  wet,  cold 
weather  will  prove  fatal  to  some,  while  others  will  go  right  on ;  moder- 
ate drought  will  destroy  the  germs  of  some,  while  others  will  withstand 
a  protracted  one.  For  instance,  the  experience  of  all  gardeners  is  that 
seed  germs  of  encumbers,  squashes,  melons  of  all  kinds,  lima  beans, 
sweet  com,  and  wrinkled  peas  cannot  survive  protracted,  cold,  wet 
weather,  while  those  of  the  carrot,  beet,  onion,  turnip,  lettuce,  and  sal- 
sify will  withstand  the  trial  a  great  deal  long^. 

The  careless  or  inexperienced  may  plant  too  deep  or  too  shallow,  and 
the  aim  of  the  man,  woman,  or  child,  who  is  to  run  a  farmer's  garden, 
should  be  to  inform  himself  regarding  the  characteristics  of  different 
seeds  in  this  respect,  so  that  bad  results  shall  not  follow. 

A  committee  of  the  British  Association  expended  much  time  and 
money  in  making  a  fair  and  thorough  research  as  to  the  age  at  which 
seeds  would  grow,  and  published  the  result  of  their  work.  It  was  shown 
that  less  than  half  of  the  corn  three  years  old  sprouted^  millet  seed, 
less  than  half;  oats  at  three  years  were  about  three-fourths  good,  and  at 
eight  less  than  one-sixth ;  wheat  at  three  years  a  little  over  half,  and 
at  eight  and  nine  years  did  not  grow  at  all;  rye  at  three  years  practi- 
cally none ;  barley  at  three  years  from  one-half  to  two-thirds,  but  at 
eight  and  upwards  did  not  germinate.  It  is  unnecessary  to  say  that 
these  experiments  can  be  entirely  relied  upon.  The  seeds  were  care- 
fully kept  in  waxed  cloth  and  in  sealed  jars. 

On  the  other  hand,  Messrs.  Tiegham  and  Gaston  Bonnier  say  that  of 
a  hundred  peas  preserved  in  the  free  air  ninety  afterward  germinated; 
of  a  hundred  inclosed  with  air  in  a  sealed  tube,  only  forty-five ;  while 
of  a  lot  kept  in  carbonic  acid  gas  none  grew.  Similar  results  were 
obtained  with  other  seeds,  showing  clearly  that  all  seeds  should  be 
stored  where  pure  air  may  have  full  access  to  them.  This  difference  of 
opinion  shows  that  there  is  still  a  wide  field  for  experiment. 

GERMINATION  OF  SEEDS. 

In  1860,  a  noted  seedsman  of  Erfurt,  France,  M.  Appelius,  made  the 
following  statements  regarding  the  germination  of  seeds : 

The  method  of  testing  a  sample  of  seeds  by  their  specifio  -weight  and  density  is 
good^  bat  not  infallible.  It  may  frcqaeutly  mislead,  particularly  in  the  ease  of  seeds 
whoso  specific  gravity  differs  little  from  that  of  water.  For  example,  those  cucnrbi- 
taceous  plants  which  are  produced  during  cold  seasons  float  upon  the  water  and  nev- 
ertheless germinate  very  well.  Good  seeds  of  the  melon  and  gourd  lose  weight  as 
they  grow  old  without  becoming  bad.  We  conclude,  therefore,  in  this  case  as  in  many 
others,  that  trial  by  water  is  not  a  sure  test.  The  specific  gravity  of  oily  seed  is  often 
nearly  the  same  as  that  of  water,  although  in  some  cases  heavier,  as  cabbage,  for  ex- 
ample. The  lightest  seeds  are  tliose  of  umbelliferous  plants,  such  as  carrots,  parsnips, 
anise,  &c.,  and  of  composites,  such  as  Icttaces,  scorzoueras,  t&c.  In  the  first  of  these 
families  the  lightness  of  the  seeds  arises  from  the  xiresence  of  an  oil  in  the  case  which 
incloses  the  seed,  and  of  air  in  the  last. 

The  test  of  heat  and  moisture,  59°  to  75°  F.,  is  convenient  and  tolerably  sure  for 
clover,  peas,  and  the  cereals,  but  does  not  answer  for  those  which  require  a  long  time 
to  germinate.  For  these  the  best  ])ractical  plau  is  to  grow  a  sample  in  a  pot.  Even 
this  will  not  always  give  a  strictly  correct  indication  of  the  germinating  power  of 
seeds,  since  the  result  depends,  all  other  circumstances  being  equal,  upon  the  care 
taken  in  sowing,  the  temperature  of  the  air,  the  depth  at  which  seed  is  sown,  and 
the  time  of  year,  &c.  Thus,  the  pips  of  apples  and  pears  almost  always  germinate 
badly  when  the  trial  is  made  in  pots  soon  after  thoy  are  ripe,  whilst  they  answer  per- 
fectly if  they  are  sown  at  the  end  of  October  or  March  in  beds  in  the  open  air.  For 
this  reason  it  often  happens  that  a  sample  is  pronounced  bad  when  in  reality  it  is  ex- 
cellent. Soil  that  is  used  to  cover  the  trial  seedlings  also  considerably  affects  the 
result.  If  rye-grass  seed  is  sown  in  soil  which  retains  moisture  with  average  tenacity, 
and  is  buried  1  inch  below  the  surface,  seven-eighths  of  it  grows  in  twelve  days  and 
proportioDably  fewer  seeds  geminate  and  require  a  longer  period  of  time  for  it  accord- 
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ing  to  depth  of  planting,  until  at  6  inches  the  proportion  is  reduced  to  one-eighth  of 
the  quantity  sown  in  twenty-three  days. 

On  the  other  hand,  when  rye  grass  is  sown  and  simply  harrowed  in,  it  germinates 
without  exception  in  five  days.  A  tolerably  large  number  of  seeds  come  up  slowly, 
and  even  with  difficulty;  they  are  generally  those  which  have  a  tbick,  tough  skin. 
In  this  case  it  is  a  go'od  plan  to  soak  the  sample  in  hot  water,  167°  to  185°  F.,  for 
twenty-four  hours.  NotchiDg,  if  performed  witn  care,  so  as  not  to  injure  tbc  embryo, 
assists  germination.  Planted  in  tbo  usual  way,  such  seeds  will  lie  dormant  one  or  two 
years.  Seeds  of  the  palm  usually  grow  very  well  on  damprsawdasfc,  the  germinating 
end  downwards  and  kept  in  a  damp,  warm  atmosphere.  The  spores  of  ferns  2^ud  the 
seeds  of  orchids,  which  are  very  minute,  come  up  rapidlyif  placed  on  peat  in  a  pan  of 
water. 

The  frequent  failure  of  garden  seeds  may  be  ascribed  to  too  deep  planting  in  a  soil 
too  dry.  Perfectly  hardy  annuals  are  best  sown  late  in  the  autumn  or  very  early  in 
the  spring. 

Want  of  success  with  seeds  may  be  oftener  attributed  to  bad  management  than  to  bad 
seeds.  The  success  of  seedlings  raised  under  frames  depends  principally  upon  the 
regulation  of  moisture. 

It  is  known,  too,  that  the  seeds  of  those  plants  bear  more  female  flowers  than  younger 
plants,  that  is  to  say,  the  plants  are  more  prolifio  than  those  raised  from  seeds  gath- 
ered in  a  cold  season  and  planted  shortly  after  they  have  ripened.  Good  seeds  of  the 
melon  and  gourd  lose  weight  as  they  grow  old;  at  first  they  will  sink  in  water  and 
by  the  sixth  year  half  of  them  will  float  without  having  become  bad.  We  conclude, 
therefore,  in  this  case  as  in  many  others,  that  trial  by  water  is  not  a  sure  test. 

SUBSTANCES  APFEOTINO   THE   GEEIVIINATION. 

m 

M.  Vogcl,  of  the  Bavarian  Academy  of  Sciences,  found  that  a  mini- 
mum of  carbolic  acid  was  sufficient  to  kill  every  trace  of  germination. 
He  says : 

Among  those  most  injurious  in  this  respect  are  dllnte  acetic  acid  and  carbolic  acid, 
although  the  substances  may  be  present  in  very  small  percentage.  Solutions  of  by- 
drocyauic  acid,  arsenic,  phosphorus,  &c.,  were  found  to  be  much  less  injurious  in  the 
same  proportion  than  those  nrsd  mentioned.  This  explains  the  unsatisfactory  nature 
of  experiments  for  the  destruction  of  insects  on  plants  by  means  of  solutions  of  carbolic 
acid,  the  insects,  it  is  true,  being  killed  by  a  very  weak  solution,  while  at  tho  same 
time  the  plants  themselves  rarely  survive. 

CHANOINO  SEED. 

In  the  issue  of  the  Com  Miller  of  March  5, 1885, 1  find  the  following 
pertinent  suggestions : 

•Changing  seed  has  long  been  practiced  by  farmers  with  excellent  results,  it  often 
being  attended  with  a  largely  increased  crop.  All  farmers  are  ncquaiated  with  the 
fact  that  if  some  kinds  of  seed  are  not  changed  tho  crop  will  soon  run  out.  Tliis 
fact  is  true  of  grains,  but  applies  to  a  larger  extent  to  garden  vegetables.  For  in- 
stance, the  onion  seed  of  Connecticut  is  imported  from  Tripoli  and  grows  well  there 
for  one  or  two  crops,  but  if  the  cultivation  is  long  continued  froiu  the  original  seed, 
the  onions  soon  are  only  of  the  size  of  acorns.  Again,  potatoes  grow  well  in  Louisi- 
ana, and  as  far  south  as  the  Bermudas,  if  the  seed  is  taken  there  from  a  cool  climate 
eacn  year.  Heavy  oats,  taken  from  the  cool,  moist  o1imat<)  uf  Canada  and  Northern 
Europe  and  grown  in  the  Northern  or  Middle  United  StalOR,  will  produce  a  better 
'ield  tho  first  year  than  if  gn)wn  on  their  native  soil.  One  reason,  and  the  principal 
one,  for  these  facts  is,  that  every  j»lant  has  a  native  regiou  which  is  limited  in  extent, 
md  that  when  an  attempt  is  made  to  grow  it  out  of  that  range  it  soon  doterioratee 
ud  requires  to  be  renewed  from  Hced  grown  il^ita  native  range.  This  is  particularly 
wrue  of  sea  island  cotton,  seed  of  which  has  been  jdanted  in  every  cotton-growing 
soil  in  the  world,  but  whicli  rapidly  degenerates  uiul  can  only  be  grown  away  from 
'^'^  native  region  by  the  constant  use  of  fresh  seed. 

These  peculiarities  of  vrnieties  of  plants  is  what  has  brought  the  business  of  grow- 

ng  seeds  to  so  large  proportions.     Another  reason  why  tho  change  of  •ce<l  is  olten 

lenoficiai  to  the  fanner  io,  that  tho  diseases  which  alllict  our  crops  and  the  insects 

vfhich  prey  upon  tlieni  prefer  somo  varieties  to  others,  and  the  diseases  or  insects  will 

become  more  abundant  in  the  localities  where  the  varieties  they  most  prefer  are  most 

cultivated.     If,  then,  a  new  varietur  be  introdnco4l,  one  whioli  is  no  better  in  any  way 

than  the  other,  only  in  so  far  as  it  is  less  subject  to  tho  ravagos  of  insects,  there  is  ad- 

-anHge  to  be  derived  from  tho  ohango. 
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The  Departmont  analyses  of  the  average  composition  of  American 
corn  show  that,  in  the  matter  of  weight  of  nearly  eleven  hundred  speci- 
mens, the  heaviest  corn  comes  from  Virginia,  l^orth  Carolina,  Kentucky, 
and  Louisiana,  all  of  the  Dent  variety. 

Another  analysis  shows  that  American  oats  are  higher  in  albuminoids 
thnn  the  far-famed  Irish  grain.  Oats  in  Scotland  range  in  weight  from 
42  to  50  pounds  per  bushel.  In  this  country  they  vary  from  20  to  45, 
and  in  rare  instances  50,  pounds.  The  weight  of  oats  in  the  United 
states  is  usually  less  than  in  England  or  Scotland.  The  most  common 
legal  weight  of  oats  is  32  pounds  to  the  bushel.  *  It  varies  from  30  pounds 
in  Maine,  New  Jersey,  and  Pennsylvania  to  34  pounds  in  Nebraska. 

Prof.  A.  E.  Blount,  of  the  Colorado  Agricultural  College,  in  a  com- 
munication dated  October  3, 1885,  says : 

Ererj  sample  of  wheat,  oats,  barley,  and  rye  I  have  receiyed  from  aU  soaroes 
impro?e«  by  being  raised  and  selected  here.  My  experience,  experimenting  with 
•eeds  from  all  parts  of  the  world,  is,  that  our  own  are  by  far  the  most  Yital;  a  greater 
proportion  of  them  germinate. 

The  cereals  can  be  improved  and  bred  np  to  as  perfect  a  state  of  good  qnalities  as 
stock.    They  are  as  susceptible  of  iniproyemeut  in  every  way. 

Seeds  are  at  tbe  foundation  of  farming,  and  good  seed  of  good  farming.  Gk>od  seed 
in  the  liands  of  the  good  farmer  is  capable  of  turning  a  disastrous  season  into  a 
successful  one ;  of  changing  losses  into  i>ro(it8 ;  of  brining  hope  amidst  discourage- 
ments. GkK)d  seed  means  ^ntal  seed ;  fixity  of  type ;  fecunditv  of  product ;  adaptive- 
ness  to  locality.  The  last  the  user  must  secure :  the  first  three  requirements  it  is 
among  the  duties  of  the  distributor  to  furnish  and  of  the  fanner  to  pay  for. 

SEED  NOMENOLATTTIIB. 

Whatever  may  be  said  in  regard  to  the  r.eed  division  and  its  manage- 
ment by  interested  or  disinterested  persons,  the  fact  cannot  be  estab- 
lished that  the  different  varieties  of  seeds  that  are  distributed  by  the 
Department  of  Agriculture  are  sent  out  under  any  other  name  than  that 
received  from  reliable  seedsmen  from  whom  the  seed  was  purchased.  In 
the  distribution  of  seeds  ^m  this  division  the  tricks  of  the  trade  are  not 
indulged  in.  No  new  names  are  affixed  to  old  and  well-known  varieties. 
As  the  distribution  is  gratuitous  on  the  part  of  the  Qovernment,  those 
in  its  employ  have  no  valid  reason  for  multiplying  names  or  substituting 
high-sounding  terms  for  the  original  ones.  The  people  are  rapidly  com- 
ing to  a  practical  knowledge  of  the  fact  that  there  are  far  more  names 
in  many  of  the  extemporized  catalogues  of  farm  and  garden  seeds,  than 
there  ever  are  of  distinct  varieties  ki  actual  cultivation. 

Dr.  E.  L.  Sturtevant,in  his  recent  address  befpre  the  National  Grange, 
made  the  following  statement  in  regard  to  the  importance  of  nomencla- 
ture: 

Of  what  Borvlce  to  report  a  variety  of  com  as  the  best  variety  for  certain  defined 
conditions  of  climate,  when  seed  purchased  under  the  name  probably  will  be  different 
accordinff  to  tlie  source  whence  obtained  T  Of  what  use  to  recommend  an  oat,  so  illy 
described  that  no  one  knows  even  the^proper  varietVt  and  no  two  seedsmen's  seeds, 
purporting  to  be  of  the  same  variety,  gives  plants  of  like  habit  or  appearance  f 

In  his  last  annual  report  he  says : 

It  is  extremely  desirable  that  each  variety  of  vegetables  should  bo  known  among 
both  seedsmen  and  gardeners  under  one  distinctive  name.  In  many  of  our  garden 
vegetables  conformity  to  type  can  only  bo  secured  by  the  most  careful  soloctiou  of 
seed  plants. 

In  earnestly  urging  the  necessity  of  reform  in  nomenclature  he  calls 
attention  to  the  fact  that  it  is  a  work  which  uecossitates  the  study  of 
many  varieties  under  diiferent  conditions  of  soil  and  climate,  and  that 
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one  of  the  most  valaable  works  that  can  be  carried  on  by  experiment 
stations  is  an  attempt  to  establish  a  trae  nomenclature  and  description 
of  the  varieties  of  vegetables  grown  in  our  country  and  the  bringing  to* 
gether  as  synonyms  all  the  names  that  are  applied  to  each  individual 
variety. 

In  speaking  of  the  many  different  names  under  which  single  varieties 
are  sold,  he  mentions  the  French  Horn,  or  very  Early  Scarlet  Forcing, 
one  of  the  earliest  varieties,  as  being  sold  under  eleven  or  more  different 
names.  In  the  report  of  1883  it  was  shown  that  the  Philadelphia  Extra 
Early  pea  had  seven  different  names. 

The  tendency  [says  Dr.  Sturtovant]  that  exists  amone  seedsmen  to  renaxneparticu- 
larly  desirable  varieties  is  well  illastrated  in  the  cases  a&eady  referred  to.  Wnile  ad- 
mitting that  the  word  '*  variety ''  as  applied  to  vegetables  is  not  specifically  defined,  it 
is  nevertheless  evident  that  the  difference  between  two  varieties  should  be  greater  than 
between  normal  individuals  of  the  same  variety ;  and  it  is  because  the  samples  we 
call  synonyms  have  not  shown  these  differences  that  we  are  led  to  pronounce  them 
as  such.  So  long  as  two  distinct  investigators  cannot  be  sure  that  they  are  experi- 
mentin;^  upon  the  same  kind  of  plant  their  results  cannot  be  strictly  comparable. 
Even  professional  botanists  have  not  recognized  the  importance  of  variety  as  a  factor 
in  their  experiments.  Just  so  fast  as  we  obtain  diagnostic  points  in  our  vegetables 
may  we  hope  to  succeed  in  our  attempts  at  close  identification. 

Mr.  W.  J.  Green,  of  the  Ohio  experiment  station,  says  he  has  a  "  cer- 
tain pea  under  twelve  different  names,  from  as  many  seedsmen,  but 
that  they  are  all  so  near  alike  as  to  make  distinction  impossible  except 
by  the  most  careful  comparison."  He  furtiier  says,  "  that  when  a  per- 
son pays  a  high  price  for  a  mere  name,  he  feels  like  expressing  his 
opinion  of  the  seedsman  from  whom  the  purchase  was  made  in  the  plain- 
est possible  Anglo-Saxon."  This  reprehensible  habit  of  renaming  old 
things  is  one  which  all  honest  seedsmen  are,  or  should  be,  prompt  in 
condemning.  It  tends  to  the  greatest  possible  confusion  in  seed  nomen- 
clature. This  uncalled-for  multiplication  of  high-sounding  names  for 
some  old  variety  is  not  confined  alone  to  seeds.  The  same  cause  for  com- 
plaint is  common  in  regard  to  plants  and  fruits.  In  regard  to  seeds,  it 
would  be  infinitely  better  for  reliable  seedsmen  to  cut  down  the  list  of 
varieties,  carefully  excluding  from  their  catalogues  all  that  are  known 
to  be'  worthless. 

METHODS  OF  DISTRIBUTION. 

It  is  becomiug  more  and  more  evident  that  there  should  be,  as  sug- 
gested in  your  address  to  the  convention  of  delegates  from  the  various 
agricultural  colleges  and  experiment  stations  held  in  the  seed  division 
building,  July  8,  1885,  some  very  important  modifications  in  the  method 
of  distributing  the  seeds  which  are  annually  sent  out. 

An  increased  appropriation  could  be  very  advantageously  used  in  co- 
•perating  with  the  directors  of  experiment  stations  in  the  various  States 
n  securing  and  tabulating,  for  the  usCyOf  the  Department  and  for  pub- 
I'cation  and  general  distribution,  the  reports  relative  to  the  adaptation 
.  the  various  varieties  of  seeds  for  special  localities  in  the  various  States 
^here  tested.  Such  annual  or,  still  better,  quarterly  reports  from  expe- 
•^ment  stations,  agricultural  colleges,  county  and  subordinate  granges, 
armers'  clubs,  and  other  agricultural  organizations,  would,  when  care- 
"lly  compiled,  form  a  most  valuable  addition  to  our  current  agricultural 
.jerature,  and  would  be  more  eagerly  sought  fot-  and  read  by  thinking, 
vorking  farmers,  than  almost  any  other  information  relating  to  what 
.lost  <"^er  be  the  most  important  and  leading  occupation  of  mankind. 
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In  conclnsion  I  herewith  annex  the  following  tabulated  statement: 

Tabulated  statement  thowing  the  quantity  and  kind  of  seeds  issued  from  the  seed  division 
of  the  Agricultural  Department,  under  the  general  appropriation  act  of  CongresSy  from 
July  1,  1884,  to  June  30, 1885. 


Descriptiou  of  seeds. 


Vegetable 

Flowers 

Herbs 

Tobftooo 

Tree 

Snnfloirer 

Opiam  poppy 

Pj'rethram 

FIELD  BEBDB. 

Wheat 

Osts 

Com 

Barley 

Backwheat 

Eye 

Swrghnm 

Tamip 

Sagarbeet < 

Kangel-imrsel • 

Grass 

Clover 

Cow-pea < 

HiUet 

Sice 

TBZTILB. 

Cotton 

Hemp 

Jute 

Bamie 

Grand  total 


197 

175 

10 

13 

50 

1 

1 

1 


5 
2 
2 
1 
1 
1 
2 
10 

2 
8 
4 
2 
2 
1 


I 
1 
1 
1 


Senators 

and 

Members  of 

Congress. 


Paekagett, 

2, 446, 307 

464,888 


159,967 
654 
510 


22,483 

8,591 

1,745 

73 

51 

11 

19, 918 

422, 794 

836 

150 

13,780 

15,532 


1,223 


84,898 


3, 600, 421 


Statistical 

corre- 
spondents. 


Packaget. 
147, 401 
104,760 


707 

18, 072 

123 


20 


20, 248 

2.196 

33 

16 

8 


136 

102,  008 

16,668 

22 

44 

29 

4 

-  50 


49 


15 


412.609 


Stato  corre- 
spondents. 


Packages. 
43,034 
23, 325 


580 
20 


2 
2 


8,574 

29,930 

3,574 


8 
1 


234 


104, 281 


Miscol- 

lanenus  ny- 

plicanta. 


Packages. 

35-2, 913 

171,007 

S34 

7,04i 

2, 62K 

1, 707 

5G 

143 


1,753 
1, 1(>7 

148 
108 


3,867 


1, 124 

78 

2,694 

628 

114 

284 

4 


775 

11 

2 

119 


550, 515 


Grand  totaL 


Packages. 

2,  989.  655 

764,  U.'H) 

3:i4 

108, 29.^ 

21,  274 

2.340 

f)6 

163 


44. 48-t 

11,956 

2,  730 

2:57 

107 

11 

27.495 

554,732 

22,202 

250 

16, 521 

2, 190 

118 

1,559 

4 


35,956 

11 

2 

134 


4,  667, 826 


Hon.  NOBMAN  J.  OOLMAN, 

Commissioner. 


WM.  M.  KING, 

Chief  of  Seed  Division. 
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But :  I  have  the  honor  to  submit  a  report  upon  subjects  which  have 
leccived  the  attention  of  the  botanical  division  during  the  current  year. 
It  relates,  first,  to  foreign  medicinal  i)lants,  which  it  is  believed  might 
be  successfully  introduced  into  cultivation  in  this  country  ]  second,  to  a 
number  of  our  native  medicinal  plants,  which  it  is  desirable  to  render 
familiar  to  the  public  on  account  of  present  and  prospective  value ;  and 
third,  to  the  characters  of  fungous  plants,  and  to  some  special  forms  of 
their  manifestation  in  the  production  of  destructive  plant  diseases,  pre- 
pared by  the  assistant  botanist,  F.  L.  Scribner,  and  others. 

For  a  number  of  years  past  the  attention  of  medical  men  and  phar- 
macists has  been  unusually  attracted  toward  the  subject  of  medicinal 
plants,  both  native  and  foreign,  and  the  last  anmial  meeting  of  the 
American  Pharmaceutical  Association,  by  resolution,  requested  the 
Commissioner  of  Agriculture  to  take  measures  for  the  introduction  into 
cultivation  in  this  country  of  such  of  the  important  foreign  medicinal 
.  plants  as  would  be  adapted  to  our  climate,  in  order  that  they  might  be 
readily  obtained  in  a  fresh  state,  and  that  another  industry  might  be 
added  to  our  country's  resources.  It  is  represented  that  many  hundred 
thousand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
stances that  might  be  x)roduced  at  home.  There  is  no  doubt  at  all  that 
many  of  the  most  important  medicinal  plants,  as  the  opium  poppy,  the 
rhubarb  plant,  the  licorice  plant,  arnica,  belladonna,  digitalis,  and 
many  others  are  perfectly  adapted  to  our  climate  and  could  be  cultivated 
in  perfection,  as  we  know  with  resi)ect  to  some  of  them  from  experiments 
made  many  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
cinchona,  vanilla,  jalap,  and  sarsaparilla,  may  in  all  probability  be  suc- 
cessfully cultivated  in  Uie  extreme  southern  i)ortion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  trial, 

A  new  and  powerful  anaesthetic  remedy,  prep«ared  from  the  leaves  of 
a  shrub  called  coca,  or,  botanically,  Brythroxylon  cocuy  has  been  re- 
cently introduced  into  medical  and  surgical  practice. 

This  shrub  is  a  native  of  Central  and  South  America,  and  on  account 
of  the  difficulty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 
has  been  thought  highly  desirable  that  the  growth  and  cultivation  of 
thei>lant  should  be  attempted  in  some  locality  withiu  our  own  bordeis. 

With  respect  to  our  native  medicinal  plants  and  drugs,  their  collec- 
tion and  traffic  have  been  very  generally  extended  during  the  last  <le- 
CiHlc,  so  that  thousands  of  people  in  different  parts  of  the  country, 
noi:il>ly  iu  the  mountain  regions  of  Xorth  Carolina  antl  Tennesyee,  ami 
in  other  Southern  and  Western  States,  are  employed  at  certain  sca.sons 
of  the  year  in  this  enterprise.  Fears  are  expressed  that  some  of  these 
plants  are  becoming  exterminated  in  their  native  habitats;  and  in  re- 
siKJCt  to  some  of  them,  as,  for  instance,  the  ginseng  plant,  the  time  has 
come  when  they  may  probably  be  made  the  objects  of  profitable  culti- 
vation. 

(63) 
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FOREIGN  MEDICINAL  PLANTS. 

OPIUM. 

This  important  drug  is  the  concreted  juice  which  exudes  from  wounds 
or  incisions  made  in  the  capsule  (pod)  of  the  poppy  (Papaver  somni- 
ferum).  The  principal  supply  in  commerce  comes  from  Hindostau,  Per- 
sia, Turkey,  and  Egypt.  It  is  stated  that  the  best  ground  for  the  cult- 
ure •£  the  poppy  is  a  light  soil  with  a  rocky  subsoil.  The  ground  should 
be  rich  and  dry.  In  Smyrna  the  sowing  usually  commences  in  Octo- 
ber. In  that  climate  the  growth  progresses  slowly  throughout  the 
winter  months.  When  the  plants  attain  a  height  of  2  inches  they  are 
thinned  out  to  the  required  distance  and  hoed.  This  operation  is  re- 
peated occasionally,  as  may  be  necessary.  The  plant  ordinarily  reaches 
the  height  of  2  or  3  feet,  but  in  rich  soil  sometimes  becoming  5  or  6  feet 
high.  It  begins  to  produce  flowers  usually  about  the  1st  of  May.  Soon 
after  the  fall  of  the  flowering  leaves  the  pods  begin  to  enlarge  and 
are  matured  in  two  or  three  weeks.  The  flowering  continues  on  the 
branches  or  on  other  plants  through  two  or  three  months.  The  busi- 
ness of  collecting  the  opium  begins  in  the  latter  part  of  May  and  con- 
tinues until  the  middle  of  August.  When  the  capsule  is  mature  incis- 
ions are  made  through  the  outer  skin  with  a  peculiar  knife,  when  the 
juice  exudes  in  small  drops  which  soon  harden,  so  that  in  a  few  hours 
the  opium  may  be  collected.  One  company  of  men  are  employed  in 
making  incisions  upon  such  plants  as  they  judge  to  be  in  a  fit  condition, 
and  they  are  followed  in  a  few  hours  by  others  who  collect  the  soft  juice 
by  scraping  it  off  and  placing  it  on  a  tin  ])late  held  in  the  hand.  When 
a  sufficient  quantity  has  been  collected  it  is  transferred  to  a  leaf,  in 
which  it  is  enveloped.  Only  the  best  quality  is  treated  in  tiiis  way. 
The  inferior  is  removed  into  a  shallow  wooden  tub,  in  which  it  is  left  a 
few  days  to  dry,  and  then  rolled  in  balls  of  various  sizes  and  enveloped 
in  leaves  in  the  same  manner  as  that  of  the  first  quality.  The  work  of 
collecting  is  performed  both  by  men  and  women.  The  popiiy  is  an  ex- 
ceedingly tender  plant,  the  growth  of  which  is  attended  with  many 
dangers  before  reaching  maturity.  A  slight  frost,  continued  rains,  or 
great  heat  nmy  ruin  the  crop  of  a  whole  district  in  a  very  short  time. 

The  opium  poppy  is  cultivated  in  several  parts  of  Europe,  especially 
in  the  northern  departments  of  France  and  in  the  south  of  Germany, 
mainly  for  the  seeds  from  which  is  obtained  an  oil,  called  poppy-,see(i 
oil,  which  is  employed  for  culinary  purposes,  and  in  the  manufacture  of 
soap,  &c.,  as  a  substitute  for  olive  oil,  but  in  both  countries  good  opium 
is  also  produced. 

The  poppy  plant  has  been  tried  in  this  country  in  Connecticut,  Ver- 
mont, New  York,  Pennsylvania,  Wisconsin,  Kansas,  and  other  States, 
including  California.  There  is  no  doubt  that  a  good  quality  of  opium 
can  be  produced  here.  The  mode  of  cultivation  would  necessarily  vary 
some  to  correspond  with  the  variations  of  climate.  In  the  Northern 
States  the  time  of  sowing  is  from  the  5th  to  the  20th  of  May.  In  the 
Southern  States  it  could  be  sowed  earlier,  and  in  that  warmer  climate 
it  might  be  expected  that  there  would  be  less  risk  of  frost,  and  the  pro- 
duction of  a  better  quality  of  opium.  The  plant  is  sufficiently  matured 
to  commence  gathering  the  opium  in  about  ninety  days.  FuU  directions 
for  the  culture  and  gathering  are  given  in  the  Agricultural  Report  for 
1870.  The  experiments  that  have  been  made  in  this  direction  do  not 
Heem  to  have  been  very  satisfactory,  on  account  of  the  much  greater  cost 
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of  labor  in  this  country  than  in  Europe  and  Asia.  Probably  it  might 
be  made  profitable  by  farmers  as  one  of  a  number  of  crops,  and  by  small 
cultivators  who  could  command  labor  at  moderate  prices. 

PERUVIAN  BABK. ' 

Next  to  opium  in  importance  as  a  medicinal  vegetable  is  the  cin- 
chona tree,  which  produces  Peruvian  bark,  from  which  is  prepared  qui- 
nine. This  tree  is  a  native  of  the  tropical  portions  of  South  America, 
growing  in  the  mountainous  regions  of  Braail,  Peru,  Venezuela,  Soc.  It 
has  been  successfully  introduced  into  the  East  Indies,  Java,  and  also 
in  Jamaica.  We  have  not  in  this  country  the  climatic  conditions  for 
growing  this  tree,  unless  possibly  some  portions  of  Florida  or  Southern 
Oalifomia  should  prove  suitable. 

LiGOBiGE — Olycyrrhiza  glabra. 

This  is  an  herbaceous  perennial  plant  of  the  order  LeguminoaWj  which 
grows  to  the  height  of  3  to  5  feet,  furnished  with  many  large,  alternate, 

fiinnate  leaves,  and  with  violet  or  purple  flowers  like  those  of  a  pea. 
t  is  a  native  of  the  south  of  Europe,  Syria,  Southern  Eassia,  Persia, 
and  Barbary,  and  is  cultivated  not  only  in  those  countries,  but  in 
France,  Spain,  Germany,  Sicily,  and  England.  Some  attempts  have 
been  made  at  its  cultivation  in  tnis  count^,  but  without  much  satisfac- 
tion. The  part  of  commercial  importance  is  the  root  and  an  extract 
made  from  it.  The  plant  requires  a  deep  soil,  alluvial  or  sandy  loams 
being  the  best,  in  which  the  roots  spread  and  extend  to  the  depth  of  2 
or  3  feet.  The  process  of  digging  them  from  the  ground  is  a  laborious 
operation.  They  require  three  years'  growth  before  they  acquire  the 
proper  size  for  commercial  use.  They  are  very  largely  used  in  medici- 
nal preparations,  in  confectionery,  and  in  breweries.  Immense  quan- 
tittest  are  annually  introduced  into  this  country.  Nearly  40,(XWy000 
pounds  of  the  root  and  over  1,000,000  pounds  of  the  extract  were  im- 
ported in  1884.  The  long  time  r^uired  for  the  maturity  of  the  plant 
Villi  be  a  hindrance  to  its  cultivation  in  this  country.  Still  there  are 
probably  locations  where  it  might  be  advantageously  introduced. 

Bhubaub — Bheum  officinale. 

• 

Several  species  of  Bheum  seem  to  be  employed  in  the  production 
of  the  various  kinds  of  the  rhubarb  of  commerce,  as  Rheum  oamwuftumj 
B.  palmatumj  B.  undulatum^  &c.  They  are  indigenous  to  sevenu  coun- 
tries of  Asia,  principally  Bussia  and  Turkey,  and  are  very  similar  in  ap- 
pearance to  the  common  garden  rhubarb,  but  of  larger  size.  The  foot 
is  the  part  which  is  medicinally  employed.  Of  the  crude  roots  there 
were  imported  into  our  countiy  in  1884  about  124,000  x>ounds.  The 
plant  has  been  successfully  cultivated  in  England,  and  some  attempts 
have  been  made  in  the  same  direction  in  this  country.  Undoubtedly 
many  parts  of  our  territory  are  well  suited  to  the  cultivation  of  the 
plant,  which  requires  as  much  as  four  years  to  reach  maturity.  They 
require  a  rich,  deep  soil  and  thorough  cultivation.  The  plants  may  be 
started  for  the  first  year  from  seed  in  nursery  rows,  and  then  trans- 
planted to  permanent  beds. 

Yanilla  BBAys^Vanilla planifoUa. 

Although  this  substance  is  little  employe<l  in  medicine,  it  is  largely 
used  for  flavoring  chocolate,  confectionery,  ice  cream,  &c.  The  plant 
is  a  native  of  Eastern  Mexico,  perhaps  also  of  the  West  Indies,  from 
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whence  it  has  been  introdaced  into  other  tropical  countries.  It  belongs 
to  the  orchid  family.  "  Though  most  of  tne  vanilla  of  commerce  is 
derived  from  planjbs  growing  wild  in  the  forests,  yet  much  is  the  prod- 
uct of  a  species  of  cultivation  which  is  very  simple.  All  that  is  neces- 
sary is  to  cut  a  slip  of  the  stem  from  the  lower  part  and  plant  it  near 
the  trunk  of  a  tree,  attaching  it  by  cords.  The  plant  immediately  takes 
root  in  the  bark  of  the  tree,  and  sends  out  air-roots,  which,  reaching 
the  ground,  fix  themselves  in  the  soil."  It  also  climbs  the  trees  by 
means  of  the  aerial  roots.  It  begins  to  bear  fruit  in  three  years,  and 
continues  productive  for  thirty  or  forty  years.  The  leaves  are  fleshy, 
dark-green,  oval,  and  sessile.  The  pods  are  usually  6  to  8  inches  long, 
a  quarter  of  an  inch  thick,  nearly  straight,  and  within  the  tough  outer 
coating  -contain  a  soft  black,  pulpy  matter,  filled  with  minute,  black, 
shining  seeds.  This  interior  pulpy  portion  has  a  peculiar  agreeable 
odor,  and  a  warm,  aromatic  taste. 

There  is  reason  to  think  that  this  plant  may  be  successfully  culti- 
vated in  Southern  Florida. 

There  was  imported  into  the  United  States  in  1884  over  75,621  i>ouud8 
of  vanilla,  having  a  value  of  over  $357,821. 

MABsn-MALLOW  Boot — Althea  officmalis. 

This  is  a  plant  of  the  mallows  family  {MalvaccB)^  native  in  many  parts 
of  Europe  and  Asia.  It  has  a  perennial  root,  from  which  are  sent  up 
annually  a  number  of  erect  leafy  stems  irom  2  to  4  feet  high,  branching 
toward  the  top,  producing  leaves  and  flowers  much  like  those  of  the 
common  hollyhock,  but  smaller.  It  prefers  saline  locations,  as  marshy 
river  banks,  and  low  coast  land.  It  has  become  naturalized  to  some 
extent  on  the  salt  marshes  of  the  coast  of  New  England  and  New 
York. 

The  roots  are  the  part  principally  employed,  although  the  leaves  and 
flowers  possess  the  same  properties.  They  are  called  demulcents,  hav- 
ing a  mUd,  soothing  action  on  the  mucous  membranes,  useftil  especis^y 
in  coughs  and  for  external  application  on  inflamed  surfaces.  It  is  much 
employed  in  confectionery.  The  roots  are  collected  in  autumn  from 
plants  which  are  at  least  two  years  old.  Our  commercial  supply  is  ob- 
tained from  Europe,  but  we  have  much  marshy  land  which  might  bo 
advantageously  utilized  by.  introducing  these  plants. 

OTHEB  PLANTS. 

Many  other  minor  medicinal  herbs  could  undoubtedly  be  cultivated 
with  us.  Among  them  may  be  named  camomile,  arnica,  belladonna, 
digitalis,  and  colohicum.  Peppermint  and  spearmint  have  been  suc- 
cessfully and  to  a  considerable  extent  cultivated  in  }Iichigan  and  New 
York. 

Pyrethrum  has  recently  been  cultivated  with  great  success  and  profit 
Q  Oalifomia,  chiefly  for  its  use  as  an  insect-destroying  powder. 

NATIVE  MEDICINAL  PLANTS. 

Jeffersonia  DiPHYiiLA — Twin  Leaf;  Rheumatism  Root, 

a  imall  herbaceous  perennial,  of  the  order  Berheridacece,  The  rlii- 
sutua  or  root-stalk  is  thick  and  short,  emitting  a  mass  of  matted  fibrous 
't>ots.  From  the  root-stalk  is  sent  up  a  number  of  long-stalked,  erect 
'.eaves^  the  leaf  and  stalk  when  mature  being  a  foot  or  more  in  length. 
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The  leaf  Is  cnriomily  parted  into  two  halves,  giying  rise  to  the  nsune 
'<  twin  leaf."  As  a  whole  the  leaf  is  round-ovate  in  form,  with  the  base 
deeply  heart-shaped.  When  mature  it  may  be  6  to  9  inches  in  diame- 
ter. It  is  smooth  and  with  the  margins  entire  or  wavy-toothed.  There 
are  three  to  five  principal  veins  to  esich  half,  which  proceed  from  tbe 
point  of  junction  and  ramify  to  the  surfkce.  The  flowers  come  from 
the  root  on  one-flowered  naked  stalks  (scapes),  which  rise  nearly  to  t]ie 
height  of  the  leaves.  The  flower  has  about  four  Unear-oblou^  sepals. 
which  drop  off  upon  its  opening ;  within  these  are  eight  oblong  white 
petals,  thn^e-fourths  to  1  inch  long,  and  spreading  and  soon  faUiug  of!'. 
There  are  eight  stamens,  one  before  each  petal.  The  ovary  is  roundish - 
oval,  one-ceUed,  becoming  obovate,  and  when  ripe  opening  at  tbe  top 
by  a  transverse  lid.  This  plant  grows  in  rich,  shady  woods,  from  West- 
cm  Kew  fork  to  Wisconsin,  and  sparingly  southward  along  the  Allc- 
c4iany  Mountains.  It  is  most  abundant  in  the  Western  Stat^,  from 
Ohio  to  Illinois  and  Kentucky.  It  is  named  in  honor  of  Thomas  Jeffer- 
son. It  has  a  popular  reputation  as  a  stimulant-tonic,  especially  for 
the  cure  of  rheumatism.    Plate  I. 

ILBZ  OASsnfB — Yaupanj  Oassena. 

A  small  tree,  16  to  25  feet  in  height,  or  only  a  shrub,  growing  in  the 
Southern  Atlantic  and  Gulf  States,  near  the  coast  and  hi  the  southern 
part  of  Arkansas.  It  is  said  to  reach  its  greatest  development  in  the 
river  bottoms  of  Eastern  Texas.  It  is  a  handsome  evergreen.  The  leaves 
arethree-quarters  of  an  inch  to  an  inch  and  a  half  in  length,  thick,  smooth, 
shining  green  above,  pale  beneath,  mostly  of  an  oblong  or  ovate  form, 
sometimes  entire  on  the  margins,  sometimes  with  sm^  obtuse  teeth. 
They  are  alternate  and  very  short  stalked.  The  flowers  are  in  small 
clusters  in  the  axils  or  points  between  the  leaf  and  the  twig.  They  are 
white  and  minute,  the  parts  requiring  a  glass  for  their  plain  discrimiua- 
tion.  The  calyx  has  from  four  to  six  obtuse  teeth.  Ther6  are  from  four 
to  six  sepals  and  as  many  stamens.  The  ovary  develops  into  a  small  red 
berry,  becoming  black,  of  the  size  of  a  small  pea.  These  berries  consist 
mostly  of  the  two  to  lour  bony  seeds  which  they  contain.  The  leaves 
have  a  peculiar  intoxicating  property,  and  were  used  by  the  Indians 
under  the  name  of  black  drink^  both  as  a  medicine  and  as  a  drink  of  eti- 
quette at  their  councils.  Professor  Venable,  of  the  University  of  North 
Carolina,  has  recently  made  an  analysis  of  the  leaves,  and  states  that 
they  contain  a  small  percentage  of  caffeine,  or  the  peculiar  principle 
foand  in  coffee  and  in  the  mate,  or  Paraguay  tea  (Ilex  paragv/iyensiH), 
of  South  America.  The  leaves  of  the  Dahoon  holly  {tlex  dahoon)  are 
said  to  have  similar  properties.    Plate  II. 

Rhamnus  pubshiantjs — Oascara  Sagrada. 

This  shrub  or  tree  grows  on  the  Pacific  slope  from  Korthem  Cali- 
fornia northward  to  Oregon  and  Washington  Territory.  It  is  also  spar- 
ingly found  in  Idaho  and  Montana.  It  varies  much  in  size  according 
to  location,  in  some  places  occurring  only  as  a  large  shrub  10  to  12 feet 
high,  in  others  becoming  a  small  tree  of  20  to  40  feet  in  hei^t  and  a 
foot  or  more  in  diameter  of  trunk.  The  loaves  are  elliptical  in  form,  un- 
divided, from  2  to  6  inches  in  length,  1  to  3  inches  in  breadth,  with  very 
fine  teeth  on  the  margin,  or  sometimes  nearly  entire.  The  petiole  or  stem 
of  the  leaf  is  half  an  inch  to  an  inch  long,  and,  with  the  young  twigs 
and  the  under  side  of  the  leaves,  is  covered  with  a  fine  brownish  pub^- 
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cence.  There  axe  ten  or  twelve  pairs  of  strong  ribs  or  veins  on  each 
side  of  the  central  midrib.  The  flowers  are  smsdl  and  occor  in  clusters 
of  ten  to  twelve,  which  proceed  from  the  axils  of  the  leaves,  there  being 
one  common  stalk  or  peduncle,  and  a  more  delicate  pedicel  for  each 
flower.  The  flowers  are  greenish  in  color,  with  five  acate  sepals  and  as 
many  smaller  hooded  petals,  which  are  divided  at  the  point.  They  also 
have  each  four  or  five  stamens,  and  a  short  three  to  four  cleft  style.  The 
dowers  arc  succeeded  by  small  black  berries  of  the  size  of  a  x>ea,  which 
have  a  thin  pulpy  exterior,  the  main  portion  consisting  of  three  bony 
nutlets  or  seeds. 

The  bark  possesses  very  active  cathartic  properties,  and  has  been  re- 
cently introduced  into  medical  practice,  and  large  quantities  are  annu- 
ally gathered  in  Oregon  for  the  drug  trade.  The  bark  of  Bhamnus  ca- 
tkarticm  of  Europe  possesses  cathartic  properties  and  has  been  medici- 
nally employed  for  a  long  period.  Probably  this  property  is  common 
to  many  species.  In  California  there  is  a  species  called  RhamntM  call- 
jbrnicus,  the  bony  seeds  of  which  have  been  sometimes  employed  as  a 
substitute  for  coffee,  although  they  contain  nothing  of  the  peculiar  prin- 
ciples of  the  true  coffee.  Plate  III,  Fig.  &,  flower  enlarged ;  c,  trans- 
verse section  of  fruit. 

Cassia  mathlandica — Wild  Senna;  American  Senna. 

The  genus  Cassia  belongs  to  the  order  Leguminosas^  and  is  very  ex- 
tensively diffused  over  the  globe,  and  includes  some  four  hundred  spe- 
cies, mostly  herbaceous,  but  some  shrubs  and  some  trees.  The  common 
medicinal  senna  consists  of  the  leaves  of  two  or  three  species  of  Cassia 
which  grow  in  Egypt,  India,  and  Arabia. 

In  the  United  States  we  have  about  twenty  herbaceous  species,  only 
one  of  which,  Cassia  marilandica,  has  obtained  reputation  for  medical 
use.  This  is  a  vigorous  plant,  having  a  perennial  root,  the  stalks,  many 
from  the  same  root,  growing  4  or  5  feet  high,  with  numerous  alternate 
large  pinnate  leaves,  6  or  8  inches  long,  and  composed  of  about  eight 
pairs  of  oblong-lanceolate  leaflets  of  a  light-green  color,  which  are  about  1 
inch  to  1^  inches  in  length,  smooth,  tipped  with  a  very  short  bristle- 
like point,  ^ear  the  base  of  the  leaf-stalk  is  a  small  dark-colored  stalked 
gland  of  unknown  use.  The  flowers  grow  at  and  near  the  top  of  the 
stem  in  short  racemes  from  the  axils  of  the  upper  leaves  and  are  each 
about  one-half  inch  long.  The  sepals  are  five,  oblong,  thin,  shorter  than 
the  petals ;  the  petals  are  five,  bright  yellow,  half  an  inch  long,  rather 
curved,  obtuse,  and  broadest  near  the  top.  There  are  ten  stamens, 
which  are  unequal  in  length,  and  some  of  them  imperfect,  the  anthers 
opening  by  two  pores  at  the  apex.  The  young  germ  or  pod  is  quite 
a  airy,  but  becomes  in  age  a  smooth,  linear,  curved  pod,  4  to  6  inches 
rong,  and  containing  twenty  or  more  seeds,  a  depression  of  the  pod  oc- 
curring between  each  of  the  seeds. 

Our  plant  is  related  to  the  Eastern  senna  in  its  botanical  habit  and 
esembles  it  in  its  medicinal  virtues,  but  requires  about  one-tliird 
i:reater  quantity  to  produce  the  same  effect.  The  Eastern  senna  is  so 
iheap  that  there  is  little  inducement  for  the  gathering  or  use  of  our 
mtive  one.    Plate  IV,  Fig.  1,  an  enlarged  flower  j  2,  mature  i)ods. 

GiLLENiA  TEIFOLIATA— Jndtan  Physio. 

A  perennial  herbaceous  plant  of  the  natural  order  Bosaceas^  grow- 
"?  throughoat  most  t)f  the  States  east  of  the  Mississippi  Biver  in 
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shady,  moist  locations.  It  is  most  abundant  east  bf  the  Alleghany 
Mountains.  The  root  consists  of  "  many  long,  slender,  brown  branches, 
proceeding  from  a  thick,  tuber-like  head.^  Usually  several  stems  rise 
from  the  same  root;  they  are  erect,  slender,  smooth,  from  2  to  3  feet 
liigli,  branched  above,  and  very  leafy.  The  leaves  are  in  threes  (trifo- 
liate), each  part  or  leaflet,  having  a  short  stem  or  petiole,  is  mostly  ob- 
long or  lance-oblong  in  outline,  or  sometimes  obovate,  from  2  to  3 
inches  long,  sharp  pointed,  and  the  margins  have  many  sharp,  close 
teeth.  Most  of  the  leaves  are  set  close  to  the  stem  (sessile),  and  have 
at  the  base  of  each  a  pair  of  small  linear-lanceolate  stipules,  Hke  diminu- 
live  leaves,  decreasing  in  size  from  below  upwards.  The  flowers  grow 
from  the  upper  branches  on  slender  peduncles,  1  to  2  inches  long,  and 
form  a  loose,  open,  corymbose  panicle.  The  calyx  is  tubular  bell- 
shaped,  a  quarter  to  a  third  of  an  inch  long,  with  five  small,  erect  teeth. 
The  five  petals  are  inserted  on  the  inside  of  the  calyx  near  the  top. 
They  are  linear-lanceolate,  three-fourths  to  two-thirds  of  an  inch  long, 
spreading,  and  of  a  white  or  pale  rose  color.  The  stamens  vary  from 
ten  to  twenty  in  number,  are  small  and  inclosed  in  the  calyx.  There 
are  five  styles  and  ovaries,  which  are  flnaUy  succeeded  by  five  small 
pods,  cohering  at  their  base,  separate  above,  each  valve  containing 
about  two  seeds. 

The  dried  root  is  the  part  used  medicinally,  and  is  of  an  emetic  and 
purgative  nature.  It  has  been  used  as  a  substitute  for  ipecac.  It  was 
employed  by  the  Indians,  and  from  them  the  people  of  the  colonies 
learned  its  properties.  There  is  another  species,  the  OilleniastipulaceOj 
which  has  essentially  the  same  properties.  It  is  gathered  for  commer- 
cial purposes,  to  some  extent,  in  Korth  Garolina. 

Hamamelis  YTRamaoA.— Witch  Hazel. 

A  small  tree,  15  to  25  feet  high  under  favorable  circumstances,  but 
more  commonly  a  straggling  bush,  10  to  15  feet  high,  growing  in  most 
of  the  States  east  of  the  Mississippi  usually  in  damp  woods  or  on  the 
banks  of  streams.  It  forms  the  type  of  a  natural  order  (Hamamelacew) 
vrhich  includes  about  fifteen  genera  in  different  parts  of  the  world.  The 
prenus  Hamamelis  is  represented  in  the  United  States  by  one  species, 
Hamamelis  virginicaj  another  very  similar  one  being  found  in  Japan. 
Fhe  leaves  are  short-stalked,  3  to  6  inches  long,  oval  or  oboyate,  slightly 
lieart-shaped  at  the  base,  with  the  sides  unequal,  with  straight  con- 
spicuous veins,  the  margins  wavy  or  with  coarse  obtuse  teeth,  and  some- 
nrhat  downy  when  young.  The  tree  or  shrub  is  remarkable  for  its  late 
[)eriod  of  flowering,  which  is  in  September  and  October  while  the  leaves 
ire  falling,  and  continuing  on  until  winter.  The  development  of  the 
)vary  or  young  fruit  begins  in  the  following  spring  and  is  not  matured 
mtil  the  fall.  The  flowers  grow  in  small  clusters  or  heads,  each  with 
i  three-leaved  scale-like  involucre  at  the  base.  The  calyx  is  thick,  four- 
larted,  and  woolly  on  the  outside.  The  petals  are  four,  strap-shaped, 
learly  half  to  three-quarters  of  an  inch  long,  and  of  a  bright  yellow 
jolor.  There  are  eight  short  stamens,  only  four  of  which  are  perfect. 
The  small  hairy  ovary  occupies  the  center  of  the  flower ;  this  fiuallj' 
levelops  into  a  two-beaked,  two-celled,  thick  and  hard  pod,  with  a  siugle. 
>lack,  bony  seed  in  each  cell. 

Both  the  bark  and  the  leaves  are  used  medicinally  in  domestic  prac- 
ice,  in  the  preparation  of  certain  proprietary  remedies,  and  in  the 
)ractico  of  physicians.  It  is  stated  that  they  were  used  as  a  remedy 
)y  the  Indians.  Pi^TE  YI,  Fig.  1,  flowers  natural  size;  2,  an  enlarged 
lower* 
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LiQUiDAMBAli  STYBAOIFLTJA — Sweet-gum  ;  Bed-gum  /  Bilsted, 

The  sweet-gum  is  a  large  tree,  native  in  the  United  States  from  Con- 
necticut westward  to  Illinois,  southward  toFloridaand Texas,  thence  into 
Central  and  Southern  Mexico.  It  belongs  to  the  witch-hazel  family 
( TlamamelacecB),  It  grows  from  80  to  150  feet  high,  reaching  its  greatest 
development  in  bottom  lands  of  the  Lower  Mississippi.  Its  symmet- 
rical, compact  form  and  bright,  glossy,  star-shaped  leaves  make  it  one  of 
the  most  beautiful  trees  of  the  forest.  The  flowers  are  of  two  kinds, 
the  male  and  female  being  in  distinct  clusters;  the  male  flowers  are  in 
a  raceme  of  small,  globidar  clusters  at  the  end  of  the  twigs,  having  very 
many  stamens  intermixed  with  small  scales.  The  female  flowers  an* 
situated  below  the  male  ones ;  they  are  inconspicuous  at  first,  but  grad- 
ually enlarge  into  a  round  head  or  cluster  of  two-celled  ovaries,  each 
with  two  beak-like  points,  the  whole  when  mature  forming  a  globular, 
spiny  ball  of  about  an  inch  diameter.  The  leaves  are  from  3  to  6  inches 
in  diameter,  rounded  in  outline,  and  divided  into  from  3  to  7,  usually 
about  5,  pointed  lobes.  They  are  smooth  and  shining,  finely  serrated 
on  the  margins,  and  fragrant  when  bruised.  In  the  warm  portions  of 
the  country  and  in  Mexico  a  balsamic  juice  flows  from  the  tree,  which 
has  medical  properties.  The  United  States  Dispensatory  states  that 
this  juice  "  is  a  liquid  of  the  consistence  of  thin  honey,  more  or  less 
transparent,  of  a  yellowish  color,  of  a  peculiar,  agreeable  balsamic  odor, 
and  a  bitter,  warm,  and  acrid  taste.  It  concretes  by  time,  assuming  a 
darker  color.  It  is  sometimes  collected  in  the  form  of  tears,  produced 
by  the  spontaneous  concretion  of  the  exuded  juice.'^  This  resinous 
gum  has  properties  very  similar  to  that  of  the  true  storax  which  is 
yielded  by  an  allied  species  of  Liquidamhar  growing  in  Asia  Minor. 
The  gum  of  our  native  tree  has  been  collected  to  a  considerable  extent 
for  the  preparation  of  chewing  gum ;  it  has  also  been  medicinally  em- 
ployed for  the  same  purpose  as  storax,  in  the  treatment  of  oatsucrhal 
afTeotions  and  of  pulmonary  complaints.    Plate  YIL 

Geindelia  eobusta — Oumplant 

An  herbaceous  perennial  plant  of  the  order  GompositWy  growing  in 
California.    It  has  an  erect,  leafy  stem,  1  to  2  feet  high,  branching  near 
the  top,  the  branches  terminated  by  a  single  composite  head  of  flowers, 
somewhat  resembling  the  flower-head  of  safl'ron,  the  body  of  which  is 
about  1  inch  across,  with  the  narrow,  strap-shaped,  yellow  flowers  spread- 
ing out  in  every  direction  from  the  margin.    The  leaves  are  alternate, 
rigid,  mostly  oblong,  the  upper  ones  lanceolate,  the  base  sessile  or 
3artly  clasping  the  stem,  and  the  margins  often  with  coarse  sharp  teeth, 
he  upper  ones  becoming  entire.    The  flower-head,  which  is  usually  re- 
garded as  a  single  flower,  is  really  a  compact  mass  of  stnall  flowers  of 
wo  kinds,  the  inner  ones  having  a  tubular  corolla,  and  the  outer  or 
narginal  ones  having  a  long,  strap-shaped  corolla.     This  cluster  ol 
'owcrs  is  surrounded  by  an  involucre  of  many  lanceolate-pointed,  greon 
scales,  whoso  tips  are  recurved,  presenting  a  rough  appearance.    This 
'wolucre  is  usually  gummy  with  a  balsamic  exudation. 

The  central  flowers  of  the  head  are  generally  infertile  and  are  copi- 
.  jsly  supplied  with  fine,  bristle-like  pappus.  The  outer  flowers  or  a  few 
*f  them  are  fertile,  producing  a  small,  oblong,  smooth  seed.  This  plant 
J9  common  throughout  the  western  part  of  tne  State  of  California  and 
a  commonly  known  as  gum-plant,  or  sometimes,  but  improperly,  tar- 
'eed.    There  are  three  or  four  other  species  of  Cfrindelia  in  Galifornin, 
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and  (several  more  in  Oregon  and  the  interior,  extending  to  I^ew  Mexico 
and  Arizona.  They  are  all  closely  alike  in  general  appearance  and 
probably  also  in  properties.  The  species  we  have  described  has  sonu^ 
reputation  in  California  as  a  medicinal  plant,  particularly  as  an  antidote 
to  the  poisoning  of  the  poison  oak,  Rhv,^  lobata  ;  it  has  also  within  a  few 
.vears  past  been  introduced  into  medical  practice  for  use  in  chills  and 
other  diseases.  Plate  VIII,  Pig.  1,  an  enlarged  disk-flower,  showing 
the  acheuium  surmounted  by  the  rigid,  awl-like  pappus. 

Ebiodiotyon  aLUTiNOSTJM— Ferfta  Santa. 

This  is  a  low  shrubby  plant  of  California,  growing  fh)m  3  to  5  feet 
high.  The  stems  and  twigs  are  smoothish  and  generally  showing  more 
or  less  of  a  resinous  exudation,  particularly  on  the  vigorously-growing 
twigs.  The  leaves  are  thick  and  rigid,  alternate,  lanceolate  in  form, 
usually  3  or  G  inches  long,  acutish  at  the  point,  and  tapering  at  the  base 
into  a  short  i>etiole,  the  margins  irregularly  toothed,  smoothish  on  the 
upper  surface,  the  lower  surface  with  a  prominent  fine  reticulation, 
whitened  between  the  veins  by  a  fine  and  close,  woolly  pubescence.  The 
flowers  terminate  the  branches  in  a  panicle,  and  are  collected  in  numer- 
ous small,  rather  crowded,  cymes  or  clusters.  The  individual  flowers 
are  about  half  an  inch  long,  the  calyx  small  and  deeply  divided  into 
five  sepals,  the  corolla  of  one  i^iece  (monopetalous)  ratber  trumpet- 
sbapcd,  with  the  border  five-lobed,  its  color  varying  from  purple  to 
white*  Attached  to  the  inner  side  of  the  corolla  near  the  base  are  the 
five  stamens.  There  are  three  threadlike  styles  nearly  as  long  as  ihe 
corolla,  and  at  the  base  a  roundish,  two-celled  pod  containing  the  seeds. 
The  plant  belongs  to  the  order  ffydrophyllacew.  The  upper  surface  of 
the  young  leaves  and  twigs  arc  covered  with  a  resinous,  balsamic  exu- 
dation. The  under  surface  presents  a  beautiful  network  of  veins  with 
a  fine,  whitish  pubescence  between  them.  The  leaves  have  a  balsamic 
taste,  and  have  long  had  a  local  reputation  among  the  old  Spanish  set- 
tlers in  diseases  affecting  the  mucous  membranos,  a^  in  chronic  coughs, 
catarrhs,  consumption,  &c.    Plate  IX,  Fig.  1,  mature  pods. 

EurnoBBiA  couOLJ^ATAr— Wild  Ipecac ;  Euphorbia. 

An  herbaceous  i)erennial,  belonging  to  the  ov^(tT  Euphorbiaccw^  grow- 
ing very  commonly  in  sandy  or  gravelly  soil  in  most  of  the  States  east 
of  the  liocky  Mountains.  It  has  a  i)rostrate,  knotty  rhizoma  or  root- 
stock,  from  which  are  sent  up  one  or  more  stems  which  rise  to  the  height  of 
2  or  3  feet.  These  stems  are  generally  slender  and  unbranched,  except 
near  the  top.  They  have  numerous  scattering  leaves  from  near  the  base 
to  the  top.  The  lejives  are  nearly  sessile,  and  varying  inform  in  differ- 
ent varieties  of  the  plant,  but  usually  quite  narrow  and  linear  or  oblong, 
about  2  inches  long,  and  yielding  a  milky -juice  when  broken  from  the 
stem.  At  the  upper  part  the  stem  divides  into  about  five  jirincipal 
bnvuches,  surrounded  by  a  whorl  of  five  small  leaves.  These  branches 
again  subdivide  in  threes  and  twos,  the  slender  extremities  bearing  each 
a  small  whit(^  Uower.  The  flowers  have  the  peculiar  character  of  thivS 
onler,  being  formed  of  a  small,  cup-sbaped  envelope,  called  involucre^  with 
five  conspicuous  white  lobes  or  appendages  on  the  border.  On  the  in- 
terior of  the  cup  or  involucre  are  several  small  stamens,  and  rising  from 
the  center  of  a  stalk  which  rises  out  of  the  cup  is  the  fertile  flower  with 
three  styles  and  a  roundish,  three-celled  ovary.  The  root  of  the  plant  is 
employed  medicinally  to  some  extent,  having  some  of  the  properties  of 
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ipecac,  for  whicli  it  has  been  substituted.  Plate  X,  Fig.  1,  an  enlarged 
flower  showing  the  involucre  in  part,  with  the  stamens,  and  the  ovary 
raised  on  a  stalk  or  stipe  above  the  flower. 

Euphorbia  ipecacuanha — Wild  Ipecac;  American  Ipecac. 

Tliis,  like  the  preceding  species  (JS.  corollata)^  is  an  herbaceous  per- 
ennial, low  and  tufted ;  numerous  slender  stems  arise  from  a  thick,  irreg- 
ular root,  which  sometimes  penetrates  several  feet  in  the  sand  in  which 
it  grows.  The  stems  are  erect  or  ])rocumbent,  smooth,  from  6  inches  to 
1  foot  long,  and  fork  or  divide  in  twos  several  times.  The  leaves  are 
very  variable  in  size  and  form,  being  sometimes  narrowly  linear,  some- 
times oblong  or  obovate,  and  from  half  an  inch  to  an  inch  and  a  half 
long ;  they  are  opposite,  sessile,  smooth,  and  entire.  The  flowers  are 
single,  on  peduncles  an  inch  or  more  in  length,  proceeding  from  the  forks 
or  axils.  In  structure  the  flowers  and  pods  are  essentially  the  sanie  as 
those  of  Euphorbia  corollata^  already  described. 

The  plant  grows  in  sandy  woods  and  shores,  near  the  sea  coast,  &om 
New  Jersey  southward  to  Florida. 

Like  all  the  species  of  the  genus  Uupharhia  the  stems  abound  in  an 
acrid,  milky  juice.  The  root  is  the  part  which  is  medicinally  employed. 
Its  action  is  similar  to  that  of  the  officinal  ipecac.  Platb  XI,  Fig.  2, 
transverse  section  of  pod;  3,  seed. 

Aristolochia  serpentaria— Firflftma  Snake-root. 

A  small  herbaceous  perennial  plant;  the  slender  stems  are  nnbranched 
and  usually  about  1  foot  high,  the  upper  part  having  about  4  to  6  com- 
paratively large  leaves,  the  lower  part  of  the  stems  naked,  except  near 
the  base,  where  they  give  rise  to  a  few  long-stalked  flowers.  The  leaves 
are  ovate  or  oblong,  with  a  heart-shaped  base,  2  to  4  inches  long, 
smooth  or  smoothish,  rather  acute  pointed,  and  on  short  petioles.  The 
flowers,  of  which  there  are  but  2  to  4,  are  all  near  the  base  of  the  stem, 
on  small  branches  or  peduncles.  They  are  small,  half  to  three-fourths 
of  an  inch  long,  of  a  purplish  color,  and  a  peculiar  form.  They  are  des- 
titute of  a  calyx,  and  have  a  tubular  corolla,  bent  like  the  letter  S,  nar- 
row below  and  expanded  at  the  top.  There  are  six  sessile  anthers  at- 
tached to  the  sides  of  the  fleshy  pistil.  The  fruit  is,  when  mature,  a 
small  obovate,  G-sided,  6-valved,  capsule  or  pod.  The  flowers  appear 
in  May  and  June  and  the  pod  matures  in  September  or  October.  It 
grows  in  rich,  shady  woods,  from  Connecticut  to  Indiana,  and  southward 
along  the  Alleghany  Mountains.  From  the  main  root  proceeds  a  mass 
of  slender  fibers  3  to  6  inches  long.  This  is  the  portion  of  the  plant 
which  is  used  as  a  medicine.  There  are  several  other  species  of  Ser- 
pentaria  in  the  Southwest,  which  probably  have  the  same  properties  to 
I  greater  or  less  extent.  There  are  also  two  species  in  Europe  which 
are  there  employed  for  the  same  purposes  as  our  plant.  Although  Ser- 
ventaria  is  an  old  remedy,  it  does  not  appear  to  be  extensively  employed 
\t  the  present  time.  Plate  XII,  Fig.  2,  a  flower  enlarged ;  3,  stamens 
m  the  interior  of  the  corolla ;  4,  capsule  or  pod. 

ASABUM  CANADENSE— Wi^  Oifiger. 

A  small  perennial  herbaceous  plant,  growing  in  rich,  shady  woods  on 
lill-sides,  from  Canada  to  the  mountains  of  Korth  Carolina  and  west 
to  Iowa. 

That  part  which  is  commonly  called  the  root  is  botanically  called  the 
rhiroma,  or  a  creeping  underground  stem,  usually  2  or  3  inches  long,  and 
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half  au  inch  thicli:,  giving  off  fibrous  roots  from  the  lower  side.  The  ex- 
tremity of  the  root-stock  sends  up  a  pair  of  kidney-shaped  leaves  on 
stalks  6  to  10  inches  long.  The  leaves,  when  fidly  developed,  are  5  to  G 
inches  broad,  and  about  3  inches  from  the  base  to  the  obtuse  point. 
The  marjgins  are  entire.  The  leaves  and  stalks,  when  young,  are  some- 
what hairy,  becoming  nearly  smooth  in  age.  From  between  the  leaves, 
close  to  the  around  and  terminating  the  root-stock,  there  issues  a  single 
flower  on  a  drooping  peduncle  1  or  2  inches  long.  This  flower,  when 
fully  developed,  is  about  an  inch  in  length.  It  has  no  proper  corolla, 
bat  a  bell-shaped  calyx  divided  above  into  three  oblong,*short-pointed, 
spreading  lobes,  which  are  of  a  brownish-purple  color  inside.  The 
lower  part  of  the  calyx  is  pubescent  externally  and  coherent  with  the 
ovary,  which  above  spreads  out  into  six  radiating  stigmas.  There  are 
twelve  stamens  united  to  the  base  of  the  style,  the  anthers  short.  The 
flower  is  usually  buried  among  the  old  leaves  which  cover  the  ground 
where  it  grows.  The  fruit  is  formed  of  the  thickened,  fleshy  calyx  and 
ovary,  divided  into  six  cells,  each  containing  a  number  of  smtJl  seeds. 
The  wild  ginger  belongs  to  the  same  botanical  family  as  the  Serpentaria. 
The  rhizoma  or  root-stock  has  an  agreeable  aromatic  taste  approaching 
that  of  the  true  ginger,  and  also  somewhat  like  that  of  Serpentaria, 
Medicinally  it  is  a  warm,  aromatic  stimulant.  It  has  been  employed  as 
a  substitute  for  ginger  in  common  domestic  use.  The  leaves  and  flowers 
possess  the  same  taste  and  quality  as  the  root-stock. 

It  is  purchased,  by  a  Carolina  firm,  in  three  forms :  (1)  The  fibrous 
roots  from  large  root-stocks ;  (2)  the  root-stock  without  the  fibrous  roots ; 
and,  (3)  the  root-stock  with  the  fibrous  roots.  In  tlie  first  form  their 
annual  average  purchase  is  1,000  pounds:  in  the  second  and  third  forms, 
about  5,000  pounds  of  each.  Plate  Xltl,  Fig.  2,  flower  enlarged  with 
the  sepals  removed ;  3,  transverse  section  of  the  fruit. 

Anemopsis  oaliforniga— rer^a  Mansa. 

A  perennial  herbaceous  plant,  growing  in  California,  Arizona,  and 
Northern  Mexico.  It  belongs  to  the  natural  order  Piperacece.  It  has 
a  thickish,  creeping  root-stalk,  which  has  a  pungent,  aromatic,  and  as- 
tringent taste.  From  this  proceeds  a  number  of  oblong  or  elliptical 
leaves,  from  2  to  6  inches  long  and  half  as  wide,  on  stalks  as  long  as 
the  blade.  These  leaves  are  entire,  obtuse  or  obtusish,  with  a  tMck 
midrib  and  and  a  two-lobed  or  heart-shaped  base.  From  the  same 
point  also  proceed  one,  two,  or  three  flowering  stalks,  6  to  8  inches  high, 
which  are  naked  below,  near  the  top  producing  a  broadly  ovate,  clasp- 
ing leaf,  and  one  or  two  leaves  like  the  radic^  ones,  but  smaller,  ter- 
minating with  a  conical  compact  flowering  spike,  one-half  to  one  and 
one-half  inches  long.  This  flower-spike  has  at  its  base  an  involucre  of 
five  or  eight  whitish  oblong  leaves,  which  look  like  petals,  and  are 
about  an  inch  long.  The  true,  flowers  are  on  the  conical  receptacle 
above  the  involucre.  They  are  very  smj^  and  numerous,  each  with  a 
small,  whitish  bract  at  its  base*  Each  flower  has  six  to  eight  stamens, 
and  three  or  four  spreading  stigmas  joined  below  in  a  many-seeded 
ovary. 

The  appearance  of  this  head  or  cone  of  flowers,  with  its  white  invo- 
lucre, is  much  like  that  of  an  anemone,  and  from  this  circumstance  the 
plant  derives  its  botanical  name  Anemopsis — meaning  like  an  anemone. 
The  root-stock  is  much  einployed  by  the  Indians  and  natives  in  a  num- 
ber of  complaints,  being  undoubtedly  useful  for  dysentery  and  diar- 
ihea,  from  ^e  large  amount  of  tannin  contained  in  ik    Plate  XIY. 
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ARIS2IMA  TRIPHYLLA — Wild  Tumip;  Indian  Turnip. 

An  herbaceoas  plant,  of  the  natural  order  Aracea^  of  the  class  of 
Eiulofjens,  growing  in  moist,  rich  woods  in  most  parts  of  the  United 
States  east  of  the  Rocky  Mountains.  It  arises  from  a  tnmip-shaped 
corm  of  the  size  of  a  small  onion,  asaally  sending  np  two  saoculent 
lefif-stalks,  1  to  3  feet  long,  eaoh  of  which  is  terminated  by  three  oblonp, 
pointed  leaflets,  2  to  3  inches  long.  The  leaf-stalks  are  at  the  base,  in- 
closed in  a  loose  sheath,  together  with  a  single  flowering  stem,  which 
is  shorter  than  the  leaves,  and  at  its  summit  produces  the  flowerinjr 
parts,  which  consist  of  a  cylindrical,  clnb-shaped  spadix^  nsnaUy  aboot  2 
inches  long,  and  inclosed  in  a  loose,  leafy  envelope,  called  a  spathe,  3  or 
4  incliea  long,  with  upper  part  arched  over  the  spadix.  The  spathe  or 
sheath  is  green  or  veined  with  whitish  and  purple  stripes.  The  spadix 
is  covered  with  small,  closely-sessile  flowers,  those  of  the  upper  portion 
being  male  and  those  of  the  lower  portion  female;  these,  when  ferti- 
lized, develop  into  a  roundish  mass  of  pulpy  red  fruits.  The  corm  or 
bulb  is  farinaceous,  and  in  the  green  state  imbued  with  an  intensely 
pungent  juice,  which  is  dissipated  in  dicing.  The  dry  corm  has  some 
medicinal  reputation  in  various  diseases,  particularly  of  the  lungs. 
Plate  XY,  Fig.  1,  tho  corm;  2,  the  spadix  enlarged,  showing  the  male 
portion  above  and  the  female  portion  below;  3,  matured  fruit. 

Symplocarpus  FCETiDUS — Slcunk  Cabbage. 

A  perennial  herbaceous  plant,  with  a  cabbage-like  aspect,  with  a 
strong  disagreeable  odor.  It  has  a  thick,  descending  rhizoma,  from 
which  proceeds  a  multitude  of  coarse,  fibrous  roots,  and  a  cluster  of 
large  and  broad,  heart-shaped  leaves,  which  when  full  grown  are  1  to  2 
feet  long,  on  short  petioles  or  stalks.  The  leaves  are  preceded  in  very 
early  spring  by  a  few  flowering  shoots,  consisting  of  a  spadix  and  spatlie^ 
which  rise  but  little  above  the  suiface  of  the  grounds 

The  spadix  or  receptacle  is  globular,  very  short-stalked,  and  covered 
with  small,  crowded,  perfect  flowers.  These  have  each  four  stamens, 
a  four-angled  style,  and  small  stigma.  In  fruit  the  receptacle  becomes 
a  globular  mass,  inclosing  the  spherical  seeds  just  beneath  the  surface. 
This  receptacle  of  flowers  and  fruit  is  inclosed  by  a  thick  and  fleshy 
hood  or  spathe^  3  to  6  inches  in  length,  and  with  the  apex  bent  forwaril 
like  a  beak.  This  spathe  decays  and  falls  away  in  age,  leaving  the  mass 
of  fruit  exposed.  The  roots  have  long  had  a  domestic  reputation  ior 
^ome  medicinal  purposes,  and  are  also  used  by  some  of  tho  medical  pro- 
ession.  Plate  XYI,  Fig.  1,  spathe  and  spadix  just  above  the  surface 
jf  the  ground;  2,  mature  spadix,  with  a  section  removed  showing  the 
^eed  cavities. 

»• 

NOTES  ON  GRASSES. 

JOHNSON  GRASS  IN' MONTANA. 

jiic  division  received,  in  September,  samples  of  a  remarkably  vigor- 
»u8  growth  of  Johnson  grass  {Sorghum  halapense)  from  Mr.  William 
Story,  of  Miles  City,  Mont.,  accompanied  with  the  statement  that  it  liad 
pparently  caused  the  death  of  several  head  of  cattle  on  his  land  and 
n  that  of  a  neighbor.  He  states  that  but  a  very  small  quantity  was 
,uten,  as  the  cattle  were  not  allowed  to  stay  long  in  the  field.  They 
u^r\  1^^  ftu^i'ienly  that  the  opinion  was  formed  that  there  was  something 
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peculiarly  poisonous  about  the  grass.  We  are  at  a  loss  to  account  for 
this  circumstance  except  on  the  supposition  that  the  cattle  were  turned 
suddenly  from  a  poor  pasture  on  to  the  luxuriant,  succulent  growth  of 
Johnson  grass,  and  that  the  amount  eaten  was  greater  than  supposed 
and  caus^  hoven,  or  that  distending  of  the  stomach  from  gas  formed  by 
fermenting  food,  such  as  happens  frequently  when  cattle  eat  too  freely 
of  green  clover.  This  opinion  is  confirmed  by  the  fact  that  although 
the  grass  has  been  cultivated  in  the  South  for  forty  or  fifty  years,  no 
Himilar  charges  have  been  made  against  it.  One  thing  seems  settled  by 
this  information,  namely,  that  Johnson  grass  will  endure  a  cold,  north- 
ern climate,  as  in  the  cases  mentioned  the  seed  was  sown  the  preceding 
year,  and  the  grass  seems  to  have  been  uninjured  by  the  frost. 

Another  point  would  seem  to  be  that  the  chief  value  of  this  grass  is 
as  a  hay-making  grass,  for  which  purpose^t  should  be  cut  several  times 
during  the  season,  and  that  grazing  on  it  should  be  managed  with  cau- 
tion. 

SAINT  AUaUSTINE  ORASS. 

From  Mrs.  J.  A.  Blanchard,  Umatilla,  Fla.,  we  learn  that  Stenotaph- 
rum  americanutn  is  called  in  that  section  Saint  Augustine  grass,  prob- 
ably from  its  common  occurrence  about  that  city,  as  it  is  elsewhere  on 
the  coast  in  Florida  and  in  South  Carolina.  It  seems  to  be  planted  for 
a  lawn  grass.  By  dividing  the  stems  and  patting  two  or  three  in  a 
place,  it  soon  makes  a  close,  firm  sod  of  coarse  grass,  which  is  green 
through  the  year.    Horses  do  not  seem  to  like  it. 

INDIAN  MILLET. 

Under  this  name  we  have  received  from  two  or  three  sources  in  the 
West  one  of  the  so-called  bunch  grasses,  which  is  botanically  called 
Eriocama  cuspidatOj  and  figured  in  the  Annual  Eeport  for  ld81-'82.  Mr. 
William  Lewman,  of  Cannonville,  Utah,  says  it  is  one  of  the  most  nutri- 
tious grasses  he  has  ever  seen  and  is  very  early  and  hardy.  It  grows 
about  2  feet  high  and  is  very  prolific  in  seeds,  which  the  Indians  gather 
and  use  for  making  bread.  He  says  that  this  grass  alone  is  equal  to  the 
best  hay  of  other  kinds  with  grain  added,  and  that  horses  can  do  good 
work  on  it  without  grain.  It  grows  in  all  the  country  from  Kansas 
west  to  the  Pacific,  especially  in  the  arid  regions,  and  is  an  important 
grass  in  the  native  ranches.  Although  it  grows  in  very  arid  soil,  yet  it 
improves  in  size  and  thrift  whenever  it  is  near  water  or  can  be  irrigated. 
It  is  deserving  of  extended  trial  in  the  West. 

CROWFOOT. 

Two  species  of  grass  in  the  Southern  States  have  received  the  name  of 
(Towfoot,  viz,  Eleumne  indica  and  Eleusine  icgi/ptiaca,  or,  as  it  is  some- 
times caUed.  I)a€fylot(cnium  ccgypiicum.  Dr.  H.  W.  Kavenel,  of  Aiken, 
S.  C,  states  that  in  the  lower  and  middle  portions  of  that  State  the 
name  of  goose-grass  is  generally  applied  to  the  former  grass,  while  rlj(* 
latter  is  universally  called  crowfoot.  The  former  [E,  indica),  he  says, 
IS  confined  to  rich  waste  places  and  old  yards  and  gardens,  and  is  rarely 
or  never  seen  in  ordinary  cultivated  fields,  and  is  never  used  for  hay  be 
cause  it  is  found  only  in  tufts  and  sparsely,  whilst  the  latter  (E.  ccgyp- 
tiaca)  is  as  abundant  as  crab-grass  (Panicum  sanguinale)  in  all  cultivated 
fields,  and  it  is  commonly  used  for  hay. 

This  is  an  important  distinction,  which  ought  to  be  generally  known 
and  noticed  in  our  popular  account  of  these  grasses. 
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FUNGOUS  DISEASES  OF  PLAlJ^TS. 

[This  chapter,  giviupf  outliius  of  ocrtain  fungous  diseases  of  plan^^s,  witli  romarks 
npou  the  application  of  reirxMli  b,  w.is  prepared l>y  tbo  Assistant  fiotanist,  F.  Lamson 
Scribner.  ] 

It  is  the  purpose  of  this  chapter  to  preseut  in  general  terms  the  lead-'' 
ing  characters  of  some  of  the  chief  groups  or  more  destructive  species 
of  fungi,*  a  knowledge  of  which  is  of  the  first  importance  in  seekin<r 
means  for  their  destruction.  It  will  be  understood,  of  course,  that  there 
are  many  plant  diseases  which  must  receive  special  investigations,  both 
in  the  field  and  in  the  laboratory,  before  any  definite  conclusions  can  be 
reached  respecting  their  nature  or  the  remedies  that  should  be  employed 
against  them.  • 

In  spite  of  the  fact  that  our  cereal  and  other  crops  of  the  farm  and 
orchard  are  damaged  to  the  extent  of  many  millions  of  dollars  annu- 
ally by  the  attacks  of  fungi,  there  has  been  very  little  done  towards  in- 
stituting experiments  to  find  means  to  guard  against  them.  They  are 
scarcely  less  destructive  than  are  our  insect  foes,  for  there  is  hardly  a 
plant  that  does  not  support  at  least  one  of  these  minute  parasites,  while 
the  greater  number  are  obliged  to  nourish  a  score  or  more. 

The  injury  they  occasion  has  generally  been  accepted  as  inevita- 
ble. People  have  seen  their  crops  destroyed  by  the  several  blights, 
the  various  mildews,  the  numerous  rusts,  smuts,  and  early  rots,  all 
diseases  caused  by  fungi,  and  have  stood  by  inactive,  deeming  them- 
selves powerless  to  prevent  these  things.  This  feeling  has  been  fos- 
tered by  the  assertion  that  these  diseases  were  wholly  due  to  atmos- 
pheric causes — an  expression  so  frequently  made  and  insisted  upon  that 
it  has  become  the  settled  belief  of  many.  Eecent  progress  in  botanical 
science,  however,  has  demonstrated  the  fallacy  of  this  view  by  discov- 
ering the  real  sources  of  the  evil,  and  what  was  formerly  involved  in 
mystery  is  now  known  to  be  due  to  a  class  of  objects  which,  in  their 
growth  and  development,  are  amenable  to  the  same  laws  that  govern 
all  organic  bodies.  These  objects  may  be  compared  to  weeds,  which 
instead  of  robbing  useful  plants  of  their  food  supply  in  the  soil,  take 
directly  from  the  plants  themselves  the  food  they  have  prepared  for 
their  own  nourishment. 

We  must  not  commit  the  eixor  of  assuming  all  plant  maladies  to  be 
due  to  fungi.  Other  causes  may  produce  disease,  and  the  question  of 
determining  this  cause  is  by  no  means  so  easy  as  some  suppose ;  in  gen- 
eral terms,  however,  plant  diseases  may  be  classed  as,  1st,  those  arising 
from  physical  or  chemical  causes  ^  2d,  those  due  to  the  attacks  of  in- 
sects ;  and  3d,  those  occasioned  by  fungous  parasites.  These  several 
causes  may  unite  in  bringing  about  a  diseased  condition  of  a  plant  so 
hat  it  becomes  impossible  to  assign  the  origin  of  the  trouble  to  either 

'  A  fnnjjTus  (plural  fongi)  is  a  plant  of  low  organization,  having  a  yegotative  and 
.productive  system,  but  wholly  destitute  of  green  coloring  matter  (cbloropliyllc)* 
'bo  species  are  either  parasitic,  feeding  on  living  plants  or  animals,  or  sapropbytic, 
-riving  tbeir  nourishment  from  dead  or  decaying  substances. 
The  vegetative  system  generaUy  consists  of  elongated,  slender,  thread-like  cells, 
.  bypbas,  coUectively  termed  myoeUum.    The  myceUum  of  the  parasitic  species 
^^ows  either  upon  or  within  the  tissues  of  the  plant — caUed  tbe  host  plant^ — support- 
ing it.    There  is  much  similarity  in  the  mycelium  of  tbe  different  fungi,  but  in  the 
-tsproductive  system  there  is  great  diversity,  and  tbe  peonliarities  of  struoturo  and 
deve]opment  in  tbe  fimit  afford  the  essential  characters  of  olassificativn.    Whatever 
tbe  diversity  may  be,  however,  in  tbe  leprodactive  system,  the  univeisal  object  is  tbe 
fomuitioa  of  the  spoiOi  an  oigaii  Mialogoiit  to  the  mmL  of  Jiigh«r  pl«&tii 
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one  sdone.  It  not  unfireqaently  happens,  also,  that  the  symptoms  of 
a  disease  canscd  by  insects  are  very  similar  to  those  induced  by  fungi, 
making  it  a  difficult  matter  to  trace  the  malady  to  its  real  source.  The 
closest  microscopical  examination  is  sometimes  necessary  to  determine 
which  are  the  aggressors.  When  insects  and  fungi  are  both  present  in 
a  imrticular  disease,  as  they  not  infrequently  are,  who  is  to  say  which 
nre  the  most  active  agents  in  the  casef  The  closest  study  of  the  ento- 
iiKiIogist  and  the  mycologist  may  result  only  a  conflict  of  opinions. 

Unquestionably  Insects,  by  wouncjing  the  bark  or  leaves,  or  by  other- 
wise affecting  the  vitality  of  the  tree  or  plant,  pave  the  way  for  the  at- 
tacks of  fungi,  whose  growth  and  activity  continue  the  injury  already 
liogun.  A  debilitated  condition  of  the  plant,  arising  from  the  lack  of 
proper  or  insufficient  nonrishnient,  an  excessive  vegetative  growth,  sud- 
den changes  of  temiierature,  or  an  undue  amount  of  moisture  in  the  soil 
or  air,  and  oven  certain  electrical  conditions  of  the  atmos])here,  may, 
singly  or  together,  invite  the  growth  of  these  minute  parasites,  whichno 
one  doubts  are  the  ultimate  cause  of  the  injury  occasioned.  It  is  now 
well  known  that  many  plant  diseases  are  directly  due  to  the  attacks  of 
these  parasites,  for  certain  plants  are  affected  with  peculiar  fungous 
forms,  whatever  may  be  their  physical  condition  or  surroundings.  If 
these  diseases  be  wholly  due  to  atmospheric  causes,  why  were  not  the 
vineyards  of  Europe  "  struck  ^  with  mildew  before  the  introduction  of 
the  Peronospora  of  the  vine  into  that  country  t  Or  ^ny  has  the  black 
rot  of  the  grapes,  so  destructive  here,  never  been  observed  across  the 
Atlantic  t 

It  is  true  that  many  diseases  can  be  avoided  by  keeping  the  plants  in 
full  vigor  of  growth ;  as  a  man  may  escape  a  contagious  disease  by  care- 
fully attending  to  his  physical  condition,  acquiring  a  degree  of  vitality 
sufficient  to  resist  infection.  The  plant  diseases  in  question  are  chiefly 
infectious,  and  the  laws  that  apply  to  animals  in  such  cases,  are,  in  the 
main,  applicable  to  plants. 

When  we  have  learned  that  a  disease,  in  its  aggravated  form  at  least, 
is  due  to  a  species  of  fungus,  it  must  not  be  implied  that  we  are  pre- 
pared to  advise  remedies  or  preventives.  To  determine  t^ese,  one 
must  learn  the  life  history  of  the  parasite,  its  method  of  nutrition, 
growth  and  propagation,  and  the  varied  forms  or  conditions  under  which 
it  ijerfects  its  spores  or  fruit ;  the  manner  of  distribution,  exactly  how 
it  comes  upon  or  enters  the  affected  plant,  and  its  means  of  continuing 
its  existence  from  year  to  year.  These  are  all  points  of  the  greatest 
economic  and  practical  importance  in  this  connection,  and  yet  they  are 
the  very  x)oints  about  which  the  mycologist  knows  least.  The  reason 
for  this  is  that  the  vegetative  portion  of  the  fungus,  the  mycelium,  af- 
fords few  points  for  classification,  so  the  systematic  student  has  confined 
himself  chiefly  to  the  fruiting  forms  which  present  the  more  positive 
characters.  When  the  fungus  begins  to  show  its  fruit,  however,  the 
disease  has  passed  beyond  control,  the  mischief  is  done,  for  in  ujojst 
cases  the  mycelium  has  been  long  at  work  absorbing  unto  itself  the  pre- 
pared juices  of  the  host  plant. 

Thanks  to  the  patient  industry  of  a  few  scientific  workers,  chiefly 
private  students,  the  life  history  of  a  number  of  injurious  fungi  has 
been  fully  traced.  This  is  the  case  with  the  grape  mildew  {Pcronospora 
riiicola)  and  the  rose  mildew  (Sphaerotheca  pannosa)^  so  that  these  are  no 
longer  the  dreaded  foes  they  once  were.  Efficient  remedies  for  keeping 
these  diseases  in  check  are  now  generally  known. 

Every  fungus  is  produced  from  a  spore  (seed),  and  wherever  a  fun- 
gus is  found  it  is  aa  certain  that  its  development  was  preceded  by  a 
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spore  as  that  the  oak  tree  had  its  origin  in  the  acorn.  These  spores  are 
all  microscopic  in  size,  some  being  so  small  that  very  "high  powers  are 
required  to  see  them  at  all,  and  they  are  usually  formed  in  sucb  im- 
mense quantities  that  the  number  produced  by  a  single  individual  is 
absolutely  inconceivable.  The  spores  are  very  light,  and  when  dry. 
maybe  distributed  by  the  slightest  breath  of  wind.  The  wonder  is 
that  any  plant  escapes  them.  Were  it  not  that  occasioually  certain 
factors  operate  to  prevent  their  distribution^  and  that  their  germination 
usually  depends  upon  a  peculiar  combination  of  circumstances,  these 
fungi  would  quickly  effect  the  complete  destruction  of  our  crops. 

If  a  fungous  disease  appears  suddenly  in  any  given  district  or  scctiou 
of  the  country,  it  is  simply  an  indication  that  the  temperature  or  othei- 
atmospheric  conditions  have  been  favorable  to  the  growth  or  develop- 
ment of  the  fungus,  the  germs  of  which  were  already  present.  If  we 
can,  by  any  means,  prevent  the  spores  of  fungi  from  gaining  access  to 
the  plants  upon  which  they  are  parasitic,  there  would  be  no  surer  way 
of  checking  their  ravages.  To  do  this,  however,  except  in  a  small  way, 
seems  impracticable.  In  practice  the  efficiency  of  this  plan  is  well 
demonstrated  by  the  means  often  employed  to  prevent  the  black  rot  of 
grapes,  f.  e.,  by  inclosing  the  growing  clusters  in  paper  bags. 

With  few  exceptions,  dryness  is  incompatible  with  the  developmeut 
of  fungi,  moisture  is  a  sine  qua  non  to  their  growth.  In  very  dr>' 
countries  they  are  rare,  and  during  seasons  of  protracted  drought  little 
is  to  be  feared  from  their  attacks.  Heavy  dews,  rains,  fogs,  and  a  warm 
atmosphere  saturated  with  moisture,  on  the  other  hand,  most  favor  their 
development.  If  we  can  keep  our  plants  free  from  all  moisture^  par- 
ticularly from  the  condensation  of  dew  upon  their  surfaces,  we  will  se- 
cure immunity  from  the  attacks  of  some  of  our  worst  fungous  enemies. 
That  this  is  true  of  the  grape  mildew  {Peronospora  viticola)  is  attested 
by  the  experiments  of  Mr.  Saunders,  who  effectually  prevented  the 
growth  of  this  ftingus  by  placing  over  the  vines  a  temporary  board 
shelter  extending  a  foot  or  so  each  side  of  the  trellis.* 

Golonel  Pearson  states  that  by  this  simple  contrivance,  substituting 
for  boards  a  muslin  covering,  he  has  also  protected  his  grapes  fr'om  the 
black  rot.t 

As  the  growth  of  weeds  may  be  checked  by  not  allowing  them  to  go 
to  seed,  so  may  the  ravages  of  fungi  be  diminished  by  preventing  the 
ripening  of  their  spores.  In  some  cases  it  may  be  i)ractically  impossi- 
ble to  accomplish  this,  but  there  are  many  species  whose  further  pro- 
pagation might  be  prevented  with  comparative  ease  by  destroying  them 
before  the  spores  are  matured.  In  fact,  this  is  apparently  our  only 
hope  in  contending  with  certain  species,  as,  for  instance,  the  black  knot 
Mid  the  smut  of  Indian  corn.  In  his  paper  on  the  black  knot,t  ^»'- 
L^'ailow,  in  speaking  of  the  prevention  of  the  disease,  says : 

i.*>()m  the  kuowledge  that  the  knot  is  a  contagious  disease,  caused  by  a  Aingus 
.  hobu  ascospores  are  ripened  in  midwinter,  and  whose  mycelium  does  not  extend  for 
•lore  than  a  few  inches  below  the  knots,  and  bearing  in  mind  that  the  fungus  is  in- 
ligenous  on  certain  of  our  native  species  of  Pmnus,  the  remedy  is  obvious.  When  a 
not  makes  its  appearance,  the  branch  should  be  cat  off  a  short  distance  below  tht 
uight  swelling  of  the  stem,  which  is  found  just  below  the  knot.  When  cut  off  the 
>ranches  should  be  burnt  to  prevent  the  spores  from  spreading  the  di8«>ase ;  for,  al- 
hou^h  the  asci  have  but  begun  to  form  when  the  branch  is  cut  off,  they  will  grow 
^nd  ripen  their  scores  even  when  separated  from  the  trees,  as  we  know  from  experi- 
ence.   The  question  arises  as  to  the  best  time  for  cutting  off*  the  diseased  branches. 

*Agri.  Rept.  for  1861,  p.  498. 

t  See  article  bv  Col.  Alex.  Pearson  in  the  present  report. 

t  Bulletin  of  tne  Bnssey  lostitationy  vol.  1. 


BEPOBT  OF  TBOB  BOTAHHT.  79 

We  should  say  out  them  off  wheneyer  one  sees  them.  The  most  &yoTable  time  is 
late  in  antomn,  before  the  ascospoies  are  ripe.  Bat  ii  mnst  not  be  forgotten  that 
ti^  oonidia  ripen  in  early  summer,  and,  if  the  knots  are  seen  in  the  spring,  they 
shoold  be  cut  off  at  once. 

Not  only  shoold  diseased  branches  of  cnltiyated  cherries  andplnms  be  removed, but 
all  means  should  be  taken  to  destroy  the  choke  cherry,  the  bird  cherry,  and  the  ^vild 
.  plum,  in  the  neighborhood  of  orchards.  As  a  supporter  of  this  disease  ^'  the  choko 
cherry  is  a  most  dangerous  enemy  and  should  be  destroyed.  It  is  quite  time  that  it 
was  generally  understood  that  many  of  our  herbaceous  and  shrubby  plauto  cause,  or, 
at  auy  rate,  increase  disease  in  our  vegetables  and  fruit  trees.  The  farmer  destroys 
ciitorpillus  whereer  and  wheneyer  he  finds  them;  why  should  he  not  also  cut  down 
iiiid  destroy  all  trees  and  shrubs  whioh  carry  a  oontajgious  disease  into  his  fruit  or- 
chards. 

In  respect  to  the  smut  of  Indian  corn,  which  probably  causes  a  j^reater 
lotts  to  our  cereal  crops  than  any  other  fuugas,  the  same  practice  must 
be  followed  as  in  the  case  of  the  black  knot,  namely,  the  total  destruc- 
tion of  the  affected  parts.  It  has  been  demonstrated  tiiiat  the  fungus 
causing  this  disease  ( Ustilago  Zea  Mays)  enters  the  com  while  yet  young, 
tender,  and  germinating.  When  ftilly  established  within  the  supporting 
plant  the  fungus  continues  to  live  at  its  expense  and  grow  with  its 
growth,  extending  upward  through  the  stem  as  the  latter  elongates, 
until  the  proper  time  comes  for  it  to  break  forth  from  the  excrescences 
which  it  forms,  and  i>erfect  a  new  crop  of  spores.  The  spores  are  pro- 
duced indiscriminately  upon  the  leaves,  stem,  and  flowers  of  the  com, 
but  chiefly  upon  the  latter.  Soon  after  the  tassels  appear  the  planter 
should  go  through  the  corn-field  and  carefully  examine  the  stalks  for 
the  jpecuUar  and  well-known  excrescences  that  are  the  first  outward 
manifestation  of  the  presence  of  the  fhngus,  and  cut  off  and  bum  every 
excrescence.  He  may  do  little  toward  saving  the  present  crop,  but  in 
this  way  he  will  prevent  the  dissemination  of  millions  of  these  fungus 
spores,  and  do  much  toward  the  prevention  of  the  continuance  and 
spread  of  the  evil.* 

The  soaking  of  seed  wheat  in  a  solution  of  strong  brine  or  blue  vitriol 
fbr  the  prevention  of  smut  of  wheat  is  of  no  avail  in  the  case  of  the  smut 
of  Indian  com,  as  shown  by  the  experiments  of  Prof.  W.  A.  Henry.t  If 
the  ground  were  absolutely  free  from  the  spores  of  com  smut,  the  soak- 
ing or  cleaning  of  the  seed  would,  most  likely,  be  a  further  safeguard 
against  the  disease,  as  this  treatment  would,  in  all  probability  fr^  the 
grains  frt>m  any  adhering  spores. 

Many  fungi  have  a  limited  period  of  growth,  or  develop  only  at  cer- 
tain seasons  of  the  year.  A  knowledge  of  their  habits  in  this  respect 
may  be  taken  advantage  of  in  guarding  against  or  avoiding  certain  plant 
diseases.  Early  planting  may  secure  a  crop  against  the  ravages  of  a 
late-growing  fungus,  while  theattacksof  an  early  fringus  may  be  avoided 
by  pursuing  an  opposite  course. 

It  has  been  discovered  that,  in  the  round  of  their  existence,  many  of 
the  injurious  fungi  require  the  support  of  widely-different  species  of 
plants.  In  one  of  their  stages  of  development  they  may  infest  some 
valuable  plant,  while  in  anotiier,  or  "alternate"  condition,  their  bouie 
iiuiy  be  upon  some  worthless  weed. 

A  parasitic  fungus,  of  the  genus  Bceatelia^  which  produces  promiuent 
scurfy  bunches  upon  the  under  surface  of  the  leaves  of  apple  trees,  en 
tirely  destroying  the  foliage  when  abundant,  has  its  ''alternate"  form 
upon  the  common  red  cedar  in  the  so-called  "  cedar  apples."    The  spores 
of  the  form  growing  on  the  apple  leaves  will  not  germinate  except  tliey 

*Pecky  34th  Kept.  N.  Y.  State  Mus.  Nat.  Hiat.,  p.  27.    See,  also,  Bossey  in  Bulletin 
Iowa  Agr.  CoUege,  1884. 
tBept.  Wi«.  Agn.  Exper.  Station,  1683. 
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fall  upon  the  leaves  of  the  cedar,  ancl,t?tce  veraaj  those  produced  on  the 
cedar  will  only  vegetate  upon  the  apple  tree,  or  some  closely-related 
plant.  The  conclusion  naturally  follows  that  if  we  would  preserve  our 
orchards  from  the  attacks  ot  the  Bcestelia  we  must  exterminate  the  red 
cedar  that  supports  the  "  cedar  apples.''  This  is  not  an  isolated  exam- 
ple of  alternation  of  forms  upon  different  host  plants ;  others  are  known, 
and  it  is  probable  that  there  are  many  yet  to  be  discovered.  Further 
information  in  this  direction  will  no  doubt  suggest  remedies  for  plant 
diseases  that  now  seem  wholly  beyond  our  control. 

Another  way  of  checking  the  ravages  of  fungi  is  to  destroy  their  so- 
called  ''winter  spores,"  spores  which  are  designed  to  continue  their 
existence  through  the  cold  season.  These  winter  spores  are  known  onlj- 
in  a  few  instances,  owing  to  the  difficulty  of  tracing  their  formation. 
The  winter  spores  of  the  grape-vine  mildew  are  formed  in  the  tissues  of 
the  leaves,  probably  also  in  the  dead  fruit  when  that  is  attacked,  and 
in  these  they  remain  through  the  winter  or  until  decomposition  sets 
them  free.  It  is  now  believed  that  the  fungus  which  causes  the  Amer- 
ican black  rot  (genus  Phoma),  maintains  its  existence  through  the  win- 
ter in  an  .icigerous  form  (the  mature  or  perfect  form  of  the  Phoma)  in 
the  rotted  and  fallen  grapes.  From  the  consideration  of  these  facts, 
the  importance  of  destroying  all  the  fallen  grape  leaves,  berries,  and 
trimmings  from  the  vines,  which  are  often  allowed  to  remain  where 
they  fall,  is  sufficiently  evident.* 

In  addition  to  these  winter  or  resting  spores,  which  resist  the  severity 
of  the  cold  season  apd  continues  the  existence  of  the  fungus  from  one 
year  to  the  next,  there  are-  many  species  whose  vegetative  portion,  or 
mycelium,  is  perennial,  living  and  continuing  their  growth  more  or  less 
actively  through  the  winter  months  in  the  tissues  of  the  host  plant.  For 
obvious  reasons  fungi  of  this  character  are  more  difficult  to  destroy  than 
the  annual  species. 

There  is  another  matter  relating  to  the  habit  of  growth  of  fungi  that 
must  be  considered  in  connection  with  the  employment  of  remedies  for 
plant  diseases,  and  this  is  whether  they  grow  within  the  tissues  of  the 
host  plant  or  only  upon  its  surface.  Those  of  the  first  class  are  by  far 
the  most  numerous,  and  they  are  also  the  most  difficult  to  contend  with, 
for,  when  once  established  within  the  tissues  of  the  host,  little  can  be 
done  to  check  their  ravages. 

The  white  mildew  or  blights  (order  Peruporiacem)  includes  species 
growing  wholly  upon  the  surface  of  the  plants  they  attack.  Unless  oc- 
curring in  great  abundance  they  are  not  especially  injurious,  and  they 
^ay  be  destroyed,  if  promptly  attended  to,  with  comparative  ejise.  The 
nycelium  consists  of  long  cobweb-like  threads  which  cling  closely  to 
the  infested  part,  imbibing  nourishment  by  means  of  small  projections 
'•••own  as  haustoria  or  ''suckers." 

*'he  PeriaporiacecB  produce  two  forms  of  spores.  The  mycelium  at 
<rst  sends  up  vertical  threads  or  branches  which  divide  into  a  number 
fi  squarish  or  ovoid  cells.  The  topmost  cell  falls  away  and  those  below 
oUow  in  rapid  succession.  These  constitute  the  summer  or  oidium 
^pores.  They  are  so  small  and  light  that  they  are  easily  dispersed  by 
ha  tt'iuIs,  and  when  they  alight  upon  a  suitable  place  they  quickly  ger- 
1.  Mate,  and  in  this  way  the  mildew  is  rapidly  propagated, 
^ater  in  the  season  another  and  more  complicated  form  of  spore  is 

'  The  practioal  valae  of  this  vineyard  clearing  is  shown  by  the  experience  of  Colo- 
tcl  Pearson,  who  believes  it  to  be  the  surest  and  most  practical  method  of  preventing 
Mith  the  black  rot  and  the  mildew.    See  artido  on  *'  Grape  rot  and  grape  mildew,'^ 
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produced  by  a  peculiar  sexual  process.  These  late  spores  are  incased 
in  firm  covering,  or  peritheciaj  that  serves  to  protect  them  from  tlie  exi- 
gencies of  the  winter  season.  Before  the  connection  between  these 
two  fruiting  forms  had  been  determined  the  first  was  classified  in  a  dis- 
tinct group,  designated  under  the  generic  name  of  Oidium.  The  early 
stage  of  the  white  mildew,  often  so  injurious  to  our  grape-vines,  has  been 
described  as  Oidium  tucJccri,  a  species  which  has  seriously  ravaged  the 
vineyards  of  Europe.  Whether  the  Oidium  of  this  country  is  the  same 
as  that  of  Europe  has  not  been  proven,  but  Dr.  Farlow  has  shown  that 
the  so-called  "  Oidium  Uickeri  "  of  this  country  is  only  the  summer  or 
conidial  state  of  a  species  of  Uncinula*  {U.  spiralis). 

Oidium  leucoconium  bears  a  similar  relation  to  the  well-known  "  rose 
mildew"  and  '/gooseberry  blighf  (Spharotheca pannosa).  In  point  of 
injury  occasioned,  this  species  is  quite  as  injurious  as  the  Uncinula  of 
the  grape- vine.  It  is  a  serious  eneiny  to  rose  culture;  it  is  reported  as 
common  on  the  peach  in  California  and  upon  the  cultivated  raspberries 
in  Iowa.  From  widely  distant  localities  it  is  reported  as  doing  much 
damage  to  the  gooseberry,  attacldng  not  only  the  leaves  but  the  fruit 
as  well.  We  have  received  gooseberries  from  Utah  almost  wholly  en- 
veloped in  the  brownish  felt-like  growth  of  the  mycelium  of  this  fungus. 
Other  species  of  this  group  i)rey  upon  the  leaves  of  the  cherry  and  ap- 
ple or  upon  the  foliage  of  various  forest  trees.  One  produces  the  white 
mildew^  so  common  late  in  the  season  on  the  leaves  of  the  lilac,  another 
is  injurious  to  the  late-grown  peas.  It  is  needless  at  this  time  to  fur- 
ther extend  the  list. 

The  speciiio  for  white  mildews  is  the  flowers  of  sulphnr,  and  if  nsed  when  the  fungi 
first  make  their  appearance,  it  will  stay  their  ravages.  This  remedy  is  best  applied 
with  a  beUows  and  when  the  aflected  plants  are  wet  with  dew  or  rain.  The  sexual 
spores  are  so  weU  protected  that  when  once  formed  they  require  a  more  violent  rem- 
edy. The  summer  spores  are  naked  and  thin- walled  and  are  easily  reached  by  sul- 
phur. The  incased  spores  of  late  autumn,  designed  to  carry  the*  species  over  the 
winter,  and  the  natural  exposure  of  the  leaves  to  moisture  and  frost,  only  prepare  the 
perithecia  for  the  escape  of  the  spores.  The  placing  of  the  infested  parts  in  a  com- 
post heap  would  only  aid  in  the  preservation  and  distribution  of  the  spores.  The 
best  method  is  to  bum  all  mildewed  parts  of  the  plants  and  thus  bring  an  end.t 

CJnliko  most  fungi,  hot,  dry  weather  appears  to  favor  the  development 
of  the  white  mildew. 

Many  of  the  diseases  of  our  fruit  orchards  might  be  remedied,  or  at 
least  diminished,  by  raking  together  and  burning  the  leaves  as  soon  as 
they  have  all  fallen.  Within  the  substance  of  the  leaves  the  spores 
of  a  number  of  injurious  fungi  are  supposed  or  known  to  hibernate. 
Above  all,  these  leaves  should  no^  be  used  as  material  Tor  compost,  for 
it  is  probable  that  this  would  only  serve  the  better  to  preserve  the  vi- 
tality of  the  spores  tliroagh  the  winter.  Tlie  plan  of  raking  up  the 
leaves  and  burning  them  has  been  especially  recommended  as  a  means 
of  checking  the  growth  of  the  nppl(5-scab  fungus  and  the  pear-tree 
scab.  In  respect  to  the  latter  disease,  it  is  not  confined  to  the  leaves 
and  fruit,  but  extends  to  the  young  shoots  also.  When  the  shoots  are 
alfected  they  nuist  be  removed  with  the  knife  and  destroyed  along  with 
the  leaves.  Great  care  must  be  taken  in  selecting  grafts.  They  should 
never  be  taken  from  trees  diseased  with  the  scab,  as  it  has  been  proven 
that  the  disease  can  in  this  way  be  transferred. 

If  this  disease  be  taken  early,  say  at  the  time  of  the  formation  of  the 
conidial  or  summer  spores  (the  only  spores  so  far  known),  the  direct 

•  Farlow  in  Bull.,  Bussey  lust. 

t  Dr.  Halsted,  in  Proceedings  American  Pomological  Society,  1883. 
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application  of  some  fungicide  might  prove  beneficial.  Experiments 
alone  will  prove  the  usefulness  of  this. 

The  leaf-8])0t  disease  of  the  pear,  or  ^-  leaf  brownness,"  as  it  has  been 
termed^  is  a  common  disease  here,  and  has  been  reported  as  being  very 
destructive  in  some  parts  of  Europe.  The  fungus  causing  it  is  Mor- 
thiera  me^ili.  It  attacks  the  leaves  and  young  shoots,  and  the  writer 
has  observed  it  on  the  ripe  fruits,  spotting  them  badly. 

As  a  measure  against  the  spread  and  appearance  of  the  disease,  the 
experiment  might  be  made  of  raking  together  and  burning  the  leaves 
which  have  fallen  from  the  diseased  plants,  and  in  the  spring  severely 
prune  the  naked  branches  provided  with  diseased  spots,  burning  these 
cuttings  also.* 

The  white  rust  of  the  strawberry,  a  wide-spread  and  well-known 
disease,  has  caused  serious  loss  to  the  growers  of  this  fruit  in  several 
parts  of  the  country.  Mr.  T.  S.  Earl  rea<l  a  paper  on  this  and  other 
diseases  of  strawberries  before  the  annual  meeting  of  the  Mississippi 
Valley  Horticultural  Society,  at  ^ew  Orleans,  January  10,  1885,  and 
Prof.  William  Trelease  has  given  a  very  full  account  of  the  disease  witU 
the  bibliography,  &c.,  in  the  second  annual  report  of  tiie  agricultural 
experiment  station  of  Wisconsin,  pp.  47-58. 

Professor  Trelease  says  that,  so  far  as  can  be  made  out,  the  disease  is 
favored  by. hot,  wet  weather  in  early  niidsummer.  It  generally  appears 
in  its  worst  form  soon  after  the  berries  are  picked,  and  is  often  espe- 
cially noticeable  when  a  wet  spell  is  followed  by  drought.  Whatever 
tends  to  lower  the  vitality  of  the  plant  is  believed  by  some  to  promote 
the  severity  of  the  disease.  The  disease  is  caused  by  a  fungus  {liamu- 
laria  tulasnei)^  whose  vegetative  portion  grows  within  the  tissues  of  the 
leaf,  producing  pale  or  whitish  spots,  surrounded  by  a  dark-re<l  or 
brownish  border.  The  si)ots  have  usually  a  roundish  outline,  and  their 
number  varies  with  the  extent  of  the  disease.  The  summer  spores  or 
conidia  are  developed  on  the  white  spots,  imparting  to  them  a  frosted 
appearance  when  viewed  with  a  simple  lens.  These  conidia  are  borne 
upon  short  branches  of  the  mycelium  that  project  through  the  stomata 
of  the  leaf,  and  being  exceedingly  small  and  light,  are  easily  transported 
by  the  wind  or  other  agencies  from  place  to  place,  thus  distributing  tho 
disease.  A  winter  state  of  this  fungus  is  described  and  figured  by 
Professor  Trelease  in  the  paper  above  referred  to.  It  appears  as  small, 
black,  egg-shaped  bodies  that  protrude  from  both  surfaces  of  the  leaves. 
These  bodies  are  obviously  compact  outgrowths  from  the  mycelium 
and  correspond  to  the  sclerotia,  in  which  many  other  fungi^  e.  g,,  the 
ergot  of  the  rj^e  and  other  gi-asses,  pass  the  winter.  By  cultivation 
these  sclerotia  are  made  to  produce  spores  exactly  like  the  summer 
spores.  In  suggesting  remedies  for  this  disease  of  the  strawberry,  Pro- 
fessor Trelease  states  that  it  is  aijvisable  to  select  for  the  planting  those 
varieties  which  have  proved  best  able  to  resist  its  attacks,  and  cspe- 
Mally  to  reject  those  which  are  notorious  for  spotting  badly.  Some 
»dvantage  may  be  hoped  from  a  free  use  of  lime,  wood  ashes,  flowers 
if  sulphur,  &:c.,  when  the  disease  first  appears,  as  a  great  number  of 
*ie  conidia  may  thus  be  destroyed  and  its  progress  possibly  checked. 

^en  the  plants  are  badly  infested,  the  wisest  course  seems  to  be  to 
V  ijpletely  destroy  them  by  fire,  after  the  berries  are  gathered,  and 
'^set  the  ground  with  fresh  and  healthy  plants. 

"  ^/>  >  -irflj  few  i)lant  diseases  that  have  caused  more  serious  loss  to  the 
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planter  or  liorticultiirifit,  or  about  wiiicli  more  lias  been  said  and  writ- 
ten, than  those  pro(hieed  by  members  oftlie  small  order,  Vcronosporece. 
About  forty  species  are  known  to  occur  .in  the  United  States,  and,  al- 
though few  in  numbers,  a  glance  at  the  injury  they  occasion  will  show 
the  importance  of  a  c6mplete  knowledge  of  their  habits  and  method  of 
develoi)meut.  All  the  species,  with  the  exception  of  those  of  the  genus 
Fythiumj  one  of  which  is  supposed  to  be  the  potting-bed  fungus,  so  de- 
structive to  young  house  plants  in  the  winter,  attack  living  [slants. 

Potato  rot,  or  munain,  is  caused  by  Phytophthora  in/estam,  better 
known  as  Feronospora  infestans.  Wherever  potatoes  are  grown,  this 
potato  fungus  is  liable  to  occur.  Last  year  it  destroyed  one-third  of  the 
potato  crop  of  New  York  State,  and  it  is  not  uncommon  to  hear  from 
certain  sections  of  the  entire  destruction  of  the  crop  by  this  disease. 
Other  members  of  the  family  of  plants  to  which  the  potato  belongs  also 
sufter  from  the  attacks  of  this  fungus.  It  is  a  serious  enemy  to  the  to- 
mato, both  in  this  country  and  in  England.  W.  G.  Smith  states  that  in 
some  districts  in  Engh^nd,  the  out-of  door  culture  of  the  tomato  has  been 
quite  stopped  by  the  ravages  made  upon  it  by  the  potato  fungus.* 

The  vegetative  system  of  the  potato  fungus  grows  within  the  tissues 
of  the  leaves,  stems,  and  even  penetrates  to  the  underground  portions 
of  the  plant,  attacking  the  tubers  themselves.  This  vegetative  system 
dies  with  the  death  of  the  parts  in  which  it  grows.  The  part  above 
ground  is  killed  in  the  fiill,  but  the  mycelium  that  lias  entered  the  tubers 
may  retain  its  vitality  and  begin  a  new  growth  in  thes[)routs  of  the  fol- 
lowing year.  Whether  the  disease  is  continued  in  this  way  is  not  posi- 
tively known.  It  is  well  known,  however,  that  a  peculiar  form  of  spore, 
popularly  referred  to  as  the  resting  or  winter  spore,  is  formed  within  the 
tissues  infested  by  the  fungus.  These  resting  spores  nuiy  be  found  in 
the  decayed  tops  of  the  potato,  but  they  are  especially  abundant  in  the 
diseased  tubers.  Their  oflice  is  to  i)reserve  the  existence  of  the  fungus 
through  the  winter.  In  the  spring  they  germinate  and  produce  a  new 
crop  of  the  fungus.  The  importance  of  totally  destroying  all  parts  of 
the  plants  that  have  sufiered  from  the  attacks  of  the  fungus  is  self  evi- 
dent. There  is  another  form  of  spore  of  the  potato  fungus  that  is  pro- 
duced in  the  summer  upon  the  under  surface  of  the  leaves  of  the  infested 
plant.  When  the  conditions  are  favorable  for  the  production  of  these 
summer  spores — conidia — the  mycelium  within  the  tissues  sends  out 
branches  into  the  air  through  the  breathing  pores — stomata  of  the  leaf — 
and  it  is  upon  these  branches  that  the  conidia  are  formed.  The  issuing 
of  these  branches  from  the  leaf  impart  to  the  lower  surface  a  frosted  ap- 
pearance. The  conidia  are  produced  in  the  greatest  abundance,  and 
successive  crops  r«apidly  follow  each  other.  These  conidia,  falling  upon 
the  leaves,  quickly  germinate,  under  the  proper  conditions  of  humidit}^, 
and  the  disease  is  thus  spread  from  plant  to  plant  and  Held  to  held, 
sometimes  appearing  over  largo  areas  with  a  suddenness  that  might 
well  be  attributed  to  magic  or  witchcraft  by  the  uneducated. 

There  is  no  known  remedy  against  the  ])Otato  disease.  No  specifil  sys- 
tem of  culture  can  be  relied  on  to  i)revent  it.  Mr.  W.  G.  Smith,  in  his 
little  book  on  the  *'  Diseases  of  Field  and  Garden  Crops,"  treats  at  some 
length  upon  the  potato  disease.     lie  says: 

To  prevent  the  anmial  rocnvn'iicM'  of  the  jjotato  murrain,  it  is  in  the  higliest  degree 
necessai'y  to  destroy  the  material  (dea(lt(»ps,A:c.)  which  is  undonhtedly  swarming  with 
myriads  of  disease  germs.  Tliis  desliuclion  sliouUl  ho  elleeted  hy  hurning,  or,  where 
burning  is  not  i)racticahle,  deep  hurial  might  be  resorted  to ;  no  more  fatal  mistake  can 
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bo  made  by  potato-growors  tbau  leaving  dead  stems,  leaves,  and  tubers  aboat  tlieir 
fields,  especially  after  a  potato  crop  bas  suffered  from  disease.  ♦  •  •  Witb  tbe  ob- 
ject of  prevention  in  view,  bardy  varieties  wbicb  bave  not  exbibitcd  tbe  disease  sbould 
be  selected  and  reselected.  They  should  be  grown  where  possible  in  well-drained,  dry 
soil,  and  mineral  manure  shonld  bo  used.  As  darkness,  heat,  and  humidity  are  highly 
favorable  to  the  growth  of  the  Peronosporaj  all  potatoes  should  be  stored  in  perfectly 
dry,  airy  places  in  positions  where  light  is  not  entirely  excluded. 

Tho  grape-vine  mildew,  wbicb  bas  done  so  much  injury  to  tbe  grape- 
vine in  tbis  country,  and  more  recently  to  tbe  vines  of  Eurppe,  is  caused 
by  Pe^'onosjwra  viticola.  Tbe  action  of  tbis  fungus  is  well  known.  It 
generally  sbows  itself  upon  tbe  under  surface  of  tbe  leaf,  wbere  tbe 
conidial  spores  are  produced  in  great  abundance.  Tbe  winter  spores 
are  developed  upon  tbe  mycelium  within  tbe  tissues  of  tbe  leaf,  where 
tbey  remain  until  spring.  The  ravages  of  tbis  fungus  are  not  confined 
to  tbe  foliage,  but  sometimes  extend  to  the  berries  themselves,  pn>diic- 
ing  a  species  of  rot.  Prof.  William  Trelejise,  in  discussing  tbe  vjiiious 
causes  of  grape  rot  {see  Transactions  of  the  Wisconsin  State  Horticul- 
tural Society,  vol.  xv,  p.  196),  says  that  tbe  most  destructive  form  of  tbis 
disease  in  Wisconsin  is  a  direct  result  of  tbe  growth,  in  the  berries,  of 
the  fungus  which  causes  tbe  common  leaf  disease  of  the  vine.  Tbe  fun- 
gus bas  been  found  growing  witb  sucb  luxuriance  upon  wild  grapes  in 
Iowa  as  to  cover  tbe  whole  plant  witb  a  wbite  velvety  growth  and  so 
affecting  the  vine  as  to  i^revent  its  reaching  more  tban  a  foot  or  so  in 
height.* 

Tbe  common  Virginia  creeper  {Ampelopsis  quinquc/olia)  acts  as  a 
host  plant  for  Feronosyora  viticola^  a  lact  recently  discovered  by  Dr. 
Farlow  and  Professor  Trelease. 

Writers  having  little  knowledge  of  fungi  have  often  confounded  the 
Feronospora  of  the  vine  witb  tbe  miklew  caused  by  Unoinula  spiralis^ 
already  referred  to.  Tbe  latter  is  confined  chiefly  to  tbe  upx)er  surface 
of  tbe  leaves,  and  as  it  is  wholly  a  surftice-growing  fungus  it  is  far  less 
injurious  tban  the  Feronospora,  and  is,  moreover,  less  difficult  to  con- 
tend witb. 

Many  remedies  for  the  disease  of  tbe  vine  due  to  the  Feronospora 
have  been  proposed,  but  so  far  the  most  effectual  specific  known  is  a 
solution  of  lime  and  sulphate  of  copper.  It  is  made  by  dissolving  18 
pounds  of  sulphate  of  copper  in  about  22  gallons  of  water;  in  another 
vessel  mix  34  pounds  of  coarse  lime  with  G  to7  gallons  of  water,  and  to 
tbis  solution  add  tbe  solution  of  copper.  A  bluish  paste  will  be  tbe  re- 
sult. Tbis  compound,  wben  thoroughly  mixed,  is  brushed  over  tbe  leaves 
of  tbe  vine  witb  a  small  broom,  care  being  taken  not  to  touch  t^be  grapes. 
Tbis  remedy,  it  is  asserted,  will  not  only  destroy  tbe  mildew,  but  will 
prevent  its  attacks. 

Without  going  into  a  more  detailed  account  of  tbe  diseases  caused  by 
tbe  Feronosporew  at  this  time,  we  may  simply  add  that  onion  mold  is  due 
to  tbe  attacks  of  Feronospora  schlcideniana^]  lettuce  mold  to  Feronos- 
;pora  gangliformisj  tbe  rose  rot  to  Feronospora  sparsa^X  clover  sickness  or 
tbe  mildew  of  clover  to  Feronospora  irifoliorum  ;  Feronospora  nivea  at- 
•acks  the  parsnip  and  allied  plants,  and  Feronospora  parasitica  is  inju- 
ious  to  turnips  and  cabbages  as  well  as  lettuce.§  Some  of  tbe  species 
iere  named  mitigate  somewhat  tbe  evil  tbey  do  by  infesting  harmful 

Dr.  Halsted,  in  Botanical  Gazette,  vol.  x,  p.  338. 
.  For  an  acoouut  of  this  disease  of  the  onion,  see  first  annual  report  of  the  Wiscon- 
lin  agricultural  experiment  station,  ]>p.  38-44. 
'  See  The  Gardener's  Monthlj^  for  July,  1885. 
'  See  American  Agriculturist,  1880,  p.  143. 
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weeds,  and  Peronospora  effusa  deserves  a  good  word  for  confining  its 
attacks  to  tbo  common  pig-weed  (genus  Chenopodium). 

The  white  rust  disease  of  cabbages  is  due  to  a  very  common  fungus 
of  thcJ  order  FcronosporeWj  named  Cystopus  candidus.  It  is  especially 
abundant  early  in  the  season  on  the  well-known  shepherd's-purse  and 
other  cruciferous  weeds.  Unlike  the  Peronospora,  this  cystopus  forms 
its  conidial  spores  beneath  the  epidermis,  which,  in  consequence,  is  dis- 
tended, forming  whitish  pustules.  When  seriously  affected  the  stems 
and  leaves  of  cabbages  and  cauliflowers  become  swollen  and  distorted, 
and  spotted  with  white  streaks  and  blotches  as  if  bespattered  with 
whitewash. 

Glean  culture,  and  the  destruction  of  those  weeds  that  support  the 
fungus  in  question,  together  with  a  proper  alternation  of  crops,  will  no 
doubt  check  its  ravages. 

Dr.  Maxime  Cornu,  in  speaking  of  the  mode  of  treatment  for  the  dis- 
eases caused  by  Peronosporew*  says,  that  when  the  entire  plant  is  at- 
tacked it  should  be  got  rid  of  at  once;  it  is  a  hot-bed  of  infection.  In- 
fected leaves  should  be  removed,  so  that  the  plant  may  not  contaminate 
itself  or  oth'.*r  i)lants ;  this  should  be  done  with  precaution,  in  dry 
weather,  when  there  is  neither  wind  nor  dew.  Destroy  as  far  as  possi- 
ble all  the  seeds  that  may  harbor  the  parasite,  and  all  weeds  that  may 
support  it.  All  ])lants,  or  portions  of  plants,  whether  green  or  withered, 
infected  by  the  Peronospora  or  its  mycelium,  should  be  removed;  the 
green  portions,  if  left  on  the  ground  may,  in  damp  weather,  produce 
fresh  spores ;  the  withered  portions  may  contain  resting  spores,  and 
so  become  a  source  of  danger.  They  should  bo  entirely  destroyed, 
either  burnt  or  deeply  buried.  In  no  case  should  they  be  used  for  ma- 
nure or  as  food  for  domestic  animals,  as  is  often  done. 

Enough  has  been  said  to  illustrate  the  importance  of  the  study  of 
plant  diseases  due  to  parasitic  fungi,  and  certain  general  i^rinciples  in- 
volved in  combating  them  have  been  pointed  out.  1  may  add  that  this 
subject  has  a  wider  interest  than  pertains  to  our  "field  and  garden 
crops."  There  are  many  fungi  which  are  parasitic  on  our  forest  trees, 
often  productive  of  great  injury,  while  others  are  no  less  injurious  to 
prepared  timber.  And,  finally,  the  subject  is  one  of  vast  importance  to 
the  stock-raiser,  for  there  is  no  class  of  plants  more  often  or  seriously 
attacked  by  fungi  than  the  grasses — ^the  chief  forage  plants  of  the  coun- 
try. It  is  not  only  that  the  quantity  of  the  forage  may  be  seriously 
diminished,  but  the  quality  is  often  impaired  with  even  more  serious 
results,  for  it  is  well  known  that  some  of  the  diseases  which  have  caused 
j^reat  losses  to  the  cattlemen  of  the  West  are  due  to  the  presence  Of  cer- 
tain fungi  in  the  grasses  upon  which  the  cattle  feed. 

nONEY-DEW. 

Honey-dew  is  the  term  applied  to  a  sticky,  sweet-tasting,  and  nearly 
colorless  substance  found  upon  the  surface  of  the  leaves  of  many  plants 
at  certain  seasons  of  the  year,  appearing  like  a  smootli,  uniform  coating 
of  varnish  over  the  surface,  or  in  the  form  of  yellowish,  tenacious  drops. 
The  nectar  normally  secreted  by  flowers  or  by  special  glands,  and  the 
peculiar  honey-like  substance  found  in  connection  with  ergot  in  rye  and 
other  grains,  are  not  here  considered. 

The  honey-dew  in  question  may  be  produced  by  plant-lice  (Aphides), 
by  bark-lice  (genus  Cocci)^  or  by  what  appears  to  be  a  genuine  secretion 
of  the  leaf  tissues  themselves. 

•  Com  p  tea  Ren  (ins,  December,  1878. 
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Apbides,  as  is  well  known,  are  found  upon  a  great  variety  of  plants, 
both  wild  and  cultivated,  and  their  power  to  secrete  a  sweet  fluid  or 
nectar  from  the  juices  they  draw  from  plants  is  also  a  well-known  fact. 
This  fluid  is  given  off  by  these  insects  in  great  quantities,  so  that  the 
leaves  below  those  upon  which  they  are  stationed  are  often  covered  with 
the  substance,  and  not  unfrequently  it  may  be  seen  actually  falliug  from 
such  trees  as  the  maple  or  elm  like  a  miniature  shower,  drenching  all 
objects  upon  the  ground  beneath.  The  nectar  thus  produced  has  a 
sweet  and  pleasant  taste,  and  unquestionably  forms  at  times  no  incon- 
siderable portion  of  our  best  honey,  for  bees  are  very  eager  in  gather- 
ing it.  The  honey  it  yields  is  light  colored,  has  a  pleasing  taste,  and 
is  perfectly  safe  as  a  winter  food  for  bees.* 

It  has  been  shown  that  various  species  of  bark-lice  (order  Coccidcv) 
also  form  and  excrete  a  honey-like  substance,  quite  as  copiously  some- 
times as  do  the  aphides  themselves,  so  that  a  like  appearance  is  given 
to  the  plants  they  infect,  the  leaves  sometimes  fiiirly  dripping  with 
the  nectar  and  the  grass  and  walks  beneath  becoming  sticky  with  the 
unctuous  fluid.  Bees  also  gather  this  nectar,  but  only  when  other  food 
fails,  for  they  evidently  do  not  like  it.  The  honey  produced  is  dark- 
colored,  has  a  disagreeable  taste,  and  imparts  an  extremely  unpleasant 
otlor  to  the  apiary. t 

That  honey-dew  is  oltentimcs  a  iTuo/excreta  from  the  tissues  of  the 
leaves  themselves  is  proven  by  the  fact  of  its  appearance  upon  i)lant« 
entirely  free  from  all  insects.  Its  production  is  not  confined  to  excretory 
glands,  or  to  any  set  of  organs,  but  tg.kes  place  over  the  entire  surface 
of  the  leaves  or  fresh  and  green  twigs,  and  nuiy  be  regarded  as  a  veri- 
table disease.  A  great  variety  of  plants  have  been  observed  to  produce 
tins  honey -dew  ;  among  them  may  be  mentioned  the  linden,  poplar,  elm, 
willow,  orange,  olive,  walnut,  fir,  and  several  species  of  maple.  A  num- 
ber of  shrubs  and  herbaceous  plants  may  also  be  included  in  the  list. 

To  what  extent  the  production  of  this  honey-dew  is  injurious  is  not 
well  known.  Sometimes  the  affected  plants  do  not  appear  to  suffer,  but 
it  has  been  shown  that  in  some  instances  the  leaves  become  discolored 
through  the  destruction  of  the  chlorophyl  grains  in  the  cells,  and  there 
are  also  other  changes  that  take  place  within  the  leaf  in  consequence 
of  this.  1^0  further  injury  has  been  noted,  yet  indirectly  it  is  liable  to 
occasion  serious  damage,  inasmuch  as  it  may  attract  aphides  and  other 
insects,  as  well  as  various  kinds  of  parasitic  fungi. 

The  composition  of  honey-dew,  as  given  by  Bossingault  and  Zoeller, 
is  48  to  55  percent,  cane  sugar,  28  to  24  per  cent,  of  inverted  sugar,  and 
22  to  19  i)er  cent,  dextrine.  A  little  of  the  substance  called  mannite 
has  also  been  detected  in  it.  This  composition  is  exactly  the  same  as 
that  of  the  manna  collected  by  the  monks  at  Mount  Sinai,  upon  the 
^a^narisk  stung  by  Coccus  manniparus, 

Yery  little  is  known  as  to  the  cause  of  this  malady.  It  apjiears  most 
xequently  in  hot,  dry  weather,  more  particularly  on  plants  that  arc  ex- 
)Osed  to  the  direct  rays  of  the  sun.  Some  think  that  it  may  be  due  to 
!ie  nature  of  the  soil  in  which  the  i)lants  grow;  others  that  it  is  a 


Rcionce,  January  23   1885. 

>Ir.  H.  S.  Hubbard,  ot  tbo  cntomoloj^ical  division  of  Uw»  United  Stato.s  Department 
tjriculturc,  lias  observed  several  Hpoeies  of  leaf  hoi)i)ers  (j^c^nus  Proconia)  npon 
^'<  otton-plant  and  tb(^  pear  tree,  Avbicli  secreted  a  sweet  HiibRtance  similar  in  nature 
v»  ohat  produced  by  apbides.  Tboy  ])os8eHs  Ibe  power  of  ejecting  tbo  fluid  from 
heir  bodies  with  considerable  force.  Tins  is  done  at  short  Unci  regular  intervals,  and 
•10  quantity  tlirown  out  is  often  sulTiciont  to  cover  the  leaves  and  the objectA  beneath 
Krt  r'aT-»u  tn"Viiig  them  appear  as  if  wot  with  dew. 
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special  peculiarity, of  certain  individuals,  for  among  a  lot  of  diseased 
plants  a  few  may  be  found  in  perfect  health ;  while  others  again  attribute 
it  to  some  alteration  in  or  wounds  of  the  roots.  There  is  nothing  known 
of  the  true  cause,  however,  beyond  these  and  other  like  unattested 
theories;  neither  is  there  any  known  remedy  for  the  disease. 


THE  SMUT  OP  TIMOTHY.*— (KKe^ta  siriaformis,  Westd.) 

In  May  jind  June  my  attention  was  called  to  the  prevalence  of  dis- 
eased leaves  on  the  timothy  about  Madisdn,  Wis.  The  affected  plants 
were  at  this  time  somewhat  smaller  than  those  that  were  not  diseased, 
usually  4  to  5  inches  high,  with  only  three  or  four  developed  leaves :  other- 
wise they  presented  no  unusual  appearance  when  carelessly  handled. 
On  a  careful  examination,  however,  one  or  more  of  the  leaves  were  found 
to  be  marked  by  lead-colored,  slightly  thickened  lines,  about  one-sixty- 
fourth  inch  wide  and  one-sixteenth  to  one-fourth  inch  long,  ranning 
lengthwise  of  the  leaf. 

Sometimes  but  a  single  line  or  a  series  of  lines  was  to  be  found  on  a 
leaf,  but  usually  there  were  several,  in  many  instances  the  space  be- 
tween the  two  veins  of  the  leaf  being  occupied  by  those  discolorations, 
which  extended  from  the  base  nearly  to  the  apex  (Pig.  1).  When  one 
of  these  leaves  was  cut  or  torn  across,  it  was  found  that  each  of  the 
lead-colored  lines  referred  to  corresponded  to  a  black,  dusty  mass,  oc- 
cupying the  center  of  the  leaf,  and  merely  covered  by  the  epidermis  at 
the  top  and  bottom.  Shortly  afterwards  the  epidermis  ruptured  along 
the  dark  lines,  one  side  usually  tearing  before  the  other,  and  so  exposed 
the  sooty  substance,  which  was  shaken  from  the  cavities  and  dispersed 
by  the  wind,  under  the  action  of  which  the  leaves  were  soon  reduced  to 
brown  shreds,  by  which  the  diseased  plants  could  be  readily  distin- 
guished, even  from  a  distance  (Fig.  2). 

Under  the  microscope  the  dark  mass  filling  the  leaf-cavities  was  found 
to  consist  of  numberless  irregularly  round  or  ovoid,  l^ale-brown  spores, 
usually  measuring  10  to  12  /x,  in  diameter,  their  surface  closely  beset 
with  short  spines  (Pig.  3). 

In  its  appearance  to  the  naked  eye,  and  in  its  microscopic  characters, 
this  smut  agrees  closely  with  Tilletia  de  haryana^  P.  de  Waldh.  distrib- 
uted on  Holcus  molliSj  from  near  Berlin,  inEabenhorst'sPungiEuropsei, 
No.  3393.  It  is  also  indistinguishable  from  the  English  specimens  of 
Ustilago  salveiiy^  B.  &  Br.,  on  an  unnamed  grass,  in  Cooke's  Fungi  Britt. 
Exsicc,  No.  57.  These  species  are  held  to  be  identical  by  Schrobter  and 
Winter,!  who  replace  these,  together  with  other  other  synonyms,  by  Til- 
letia striafonnis  (Westendrop). 

The  species  occurs  in  Europe,  in  the  liinxa^  o[  Agrontis  stolonifera^ 
A,  vulgaris^  Calamagrostis  haUcriana^  Milium  effusum^  Holcus  Uinatns^ 
JL  moUiSj  Arrhcnatheriun  avenaceum^  Briza  media,  Poa pratensis^  Dactylis 
glomcrata^  Festuca  ovina,  F.  elatior^Bromus  inermis^  and  Lolium percnne, 
I  have  collected  it  in  Wisconsin,  in  the  spring,  on  timothy  (PJileum  pra- 
tense)  and  on  the  glaucus  wild  rye{Fly7nm  Canadensis^  var.  glaucifoUus); 


•  This  chapter,  on  a  disease  of  the  most  important  mei^dow-grass  of  the  Northern 
States,  has  l»ecn  prepared  at  the  request  of  the  assistant  botanist  of  tho  Department, 
by  Prof.  WiUiam  Trelease. 

366,  367. 
108. 


tSchrcoter  :  Cohn's  Beitriige,  zur  Biol,  der  Pflanzen,2,  pp. 
Winter:  PiLse,  in Eabonhorst'g  Kryptogamen-Flora,  1,  p.] 
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and  in  Massachusetts,  during  the  summer,  on  quack*  grass  {Tritioum 
repens).  Though  most  abundant  on  the  leaves  of  young  plants,  it  is  not 
confined  to  them,  but  has  been  found  as  well  on  flowering  specimens  of 
timothy  and  quack. 

When  as  abundant  as  it  was  about  Madison  and  other  i)arts  of  Wis- 
consin, in  18S3  and  1884,  the  timothy  smut  is  the  source  of  consider- 
able direct  loss,  by  lessening  the  yield  of  one  of  the  most  valuable 
meadow  grasses.  Its  relationships  aro-also  such  that  it  is  open  to  the 
suspicion  of  being  injurious  to  animals  which  arc  fed  on  plants  attacked 
bv  it. 

During  the  winter  of  1883-'84  considerable  excitement  was  creat<*d 
by  the  appearance  of  what  was  supposed  to  be  ''  foot-and-mouth  dis- 
ease "  in  Kansas  cattle.  The  disease  was  investigated  by  the  veterin- 
arian of  the  Department  of  Agriculture,  who  traced  it  with  certainty 
to  ergotism.t  In  the  report  on  this  examination  it  is  stated  that  '^sim- 
ilar cases  which  occurred  about  the  same  time  in  other  localities  were 
cases  of  ergotism.  Professor  Law,  of  Cornell  Universitj'',  Professor 
Stalher,  of  the  Iowa  Agricultural  College,  and  Professor  Faville,  of  the 
Colorado  Agricultural  College,  have  seen  similar  cases  in  their  respect- 
ive States,  and  concur  in  the  opinion  that  they  are  due  to  poisoning 
from  ergot."{  During  the  present  year  Dr.  Atkinson,  State  veterin- 
arian of  Wisconsin,  found  cattle  in  that  State  sufL'ering  from  a  similar 
disease  of  the  extremities,  which  he  is  inclined  to  attribute  to  ergotism, 
as  he  has  informed  me,  and  cases  of  the  same  soit  are  recorded  from 
other  localities.  Many  instances  of  abortion  are  also  unquestionably 
attributable  to  the  presence  of  ergot  in  hay  or  pasturage. 

For  a  number  of  years  the  smut  of  Indian  com  (Ustilago  zecc  mays) 
has  been  growing  in  favor  as  a  substitute  for  ergot  in  medical  practice, 
since  it  possesses  active  properties  similar  to  those  of  the  latter  sub- 
stance. So  far  as  I  know  the  smut  of  timothy  has  never  been  examined 
chemically,  nor  have  experiments  been  instituted  to  determine  its  ac- 
tion on  the  animal  system  ;  but  until  it  has  been  shown  to  bo  harmless 
it  will  be  safe  to  regard  it  with  suspicion,  and  to  avoid  pasturing  grass 
or  feeding  hay  that  is  known  to  contain  much  of  it. 

In  conclusion,  it  may  be  well  to  extend  the  same  caution  to  another 
smut  (Ustilago panici  glauci^  Wall.),  which  is  verj' abundant  in  autumn 
in  the  ovaries  of  the  rusty  pigeon  grass  (Setaria  glauca),  which,  though 
generally  regarded  as  a  weed,  is  said  §  to  furnish  "  a  considerable  amount 
of  fodder  which  is  as  nutritious  as  Ilungarian  grass,  but  not  as  pro- 
ductive.'' 

GEO.  YASEY, 

Botanist 

Hon.  Norman  J.  Colman, 

Commissioner, 

•  Specimens  wore  distribntod  on  this  host  in  EUis*  N.  Amer.  Fungi,  No.  1498. 

t  Report  of  the  Department  of  Agriculture,  1884,  p.  222. 

XLc,  p.  224. 

\  ^asey :  Agricoltaral  Grasses  of  the  United  States,  p.  43. 
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SiE  :  I  Lave  tlic  honor  to  sabmit  herewith  my  fourteenth  annual  re- 
port. The  work  of  this  division  for  the  past  year  has  been  chiefly  con- 
tined  to  the  detection  of  adulterations  of  food,  with  special  reference  to 
batter,  oleomargarine,  butterine,  and  the  fats  used  in  the  manufacture 
of  oleomargarine  cheese,  having  in  view  the  discovery  of  a  method  by 
which  the  respective  fats  employed  in  the  manufacture  of  butter  substi- 
tutes may  be  detected  with  the  microscope,  thus  assistiug  to  render 
operative  the  law  relating  to  this  subject. 

Chemical  methods  of  testing  butter  and  fats  are  found  to  be  neces- 
sarily slow  and  not  always  satisfactory,  as  is  aflirmed  by  the  leading 
chemists  of  Europe  and  America.  Prof.  A.  Voelcker,  chemist  of  the 
Royal  Agricultural  Society  of  England,  recently  acknowledged  before 
a  parliamentary  committee  that  the  reasons  why  the  butter  laws  of 
England  were  wholly  inoperative  was  because  there  was  no  chemical 
method  known  to  him  whereby  oleomargarine  could  be  distinguished 
from  butter. 

In  considering  the  fact  that  every  known  fat,  vegetable  and  animal, 
presents  to  the  touch  and  sight  different  physical  properties,  I  became 
convinced,  fats  being  composite  bodies,  that  the  proportions  of  their 
fatty  combinations  might  vary  and  give  rise  to  different  forms  of  crys- 
talline structure.  Experiments  have  thus  far  demonstrated  the  correct- 
ness of  my  theory'. 

Agreeably  with  your  instructions  I  was  present  at  the  annual  meet- 
ing of  the  American  Society  of  Microscopists,  held  at  Cleveland,  Ohio, 
in  August  last,  and  read,  a  paper  on  the  crystals  of  butter  and  other 
animal  and  vegetable  fats,  with  illustrations  on  the  blackboard. 

In  consequence  of  the  novelty  and  apparent  value  of  the  facts  stated, 
contained  in  discoveries  which  are  the  result  of  years  of  patient  investi- 
gation, the  president  of  the  society.  Prof.  U.  L.  ^mith,  of  Hobart  Col- 
lege, Geneva,  N.  Y.,  with  my  sanction,  appointed  a  committee  of  five 
men,  experienced  in  microscopy,  to  investigate  and  report  upon  the 
merits  of  the  discoveries.  On  the  following  day  the  chairman  of  said 
committee  stated  publicly,  at  the  morning  meeting,  that  I  had  verified 
every  statement  made.  The  full  report  of  this  committee  will  be  pub- 
lished in  the  society's  annual  report. 

I  also  read  a  paper  before  the  chemical  section  of  the  American  As- 
sociation for  the  Advancement  of  Science,  held  at  Ann  Arbor,  Mich., 
in  the  month  of  September,  an  abstract  of  which  is  now  published  by 
the  society. 

By  invitation  of  the  president  of  the  American  Textile  Society  and 
agreeably  with  your  instructions,  I  prepared  and  read,  at  the  annual 
meeting  in  October,  a  paper  relating  to  the  structure  of  textile  libers 
and  the  changes  etfected  thereon  by  the  action  of  chemical  reagents. 
This  pskjyer  is  included,  as  the  experiments  were  originally  a  part  of  my 
mipablished  division  worlc 

(89) 
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TEXTILE  FIBERS. 

The  division  is  frequently  called  upon  to  make  investigation  as  to  the 
character  of  textile  fibers  and  fabrics,  not  only  for  the  public  generally, 
but  also  for  several  Departments  of  the  Government. 

Textile  fibers  are  presented  as  articles  of  manufacture  and  in  the  raw. 
In  the  former  case  they  may  have  been  dyed,  stained,  or  painted.  It  is 
obvious  that  under  these  conditions  the  fibers  should  be  submitted  to 
chemical  reaction  to  bring  them  as  nearly  as  possible  to  their  normal 
condition. 

Considering  how  well  the  structures  of  the  common  textile  fibers  of 
commerce — cotton,  flax,  ramie,  jute,  manilla  hemp,  silk,  and  wool — have 
been  investigated  and  minutely  described  by  able  and  exact  microscop- 
ists,  I  will  here  confine  myself  chiefly  to  such  experiments  as  I  have 
personally  made  with  such  fibers,  treating  them  with  chemical  reagents 
while  un(ler  the  objective. 

While  aware  that  this  method  is  not  wholly  new,  I  am  satisfied  that 
comparatively  little  work  has  been  done  in  this  direction,  and  that  a 
wide  field  is  still  open  for  future  research. 

Microscopists  have  to  fortify  themselves  in  every  way  that  will  sus- 
tain, by  truthful  work,  the  value  of  the  microscope  as  a  means  of  re- 
search, sometimes  conducting  their  experiments  under  the  most  trying 
circumstances.  Fibers  may  be  so  treated  by  experts  as  to  make  it  diflft- 
cult  to  determine  how  their  changed  appearance  has. been  effected,  and 
it  may  happen  in  this  age  of  experiment  and  speculation  that  important 
decisions  in  commercial  transactions  and  in  criminal  causes  may  depend 
upon  their  investigations.  A  case  in  point  will  illustrate  this:  While 
Dr.  Dyrenforth  was  in  charge  of  the  chemical  division  of  the  United 
States  Patent  Office,  a  person  applied  for  a  patent  on  what  he  called 
'*  cottouized  silk,"  furnishing  specimens.  The  applicant  claimed  to  have 
invented  a  method  of  covering  cotton  fiber  with  a  solution  of  silk  which 
could  be  woven  into  goods  of  various  kinds.  In  order  to  satisfy  the 
public  of  the  reality  of  his  invention,  he  placed  on  exhibition  in  various 
localities  specimens  of  silk-like  goods,  in  the  web,  in  skeins  of  thread, 
and  in  ribbons,  representing  the  same  to  be  '^cottonized  silk." 

Dr.  Dyrenforth,  not  convinced  of  the  reality  of  the  so-called  invention, 
forwarded  to  this  division  some  fibers  of  the  material  for  investigation. 
These  were  subjected  to  the  usual  tests,  and  the  fibers  were  found  to 
consist  of  j)ure  silk.    The  fact  was  so  reported,  and  the  application  was 
rejected.    The  microscope  was  thus  usefully  employed  to  protect  manu- 
facturers and  the  public  from  imposition.    It  may  be  well  to  state  briefly 
the  methods  employed  in  detecting  the  real  character  of  the  material.. 
The  fibers  were  first  viewed  under  i)lain  transmitted  light,  secondly  by 
^>olarized  light  and  selenite  plate.     Since  silk  and  cotton  are  polarizing 
bodies,  "cottonized  silk,"  if  it  could  be  made  as  described,  would  give, 
n  this  case,  the  prismatic  colors  of  both  fibers,  and  the  complementary 
'olors  would  (lift*(!r  greatly  because  of  the  great  disparity  of  their  re- 
.^,)ective  polarizing  and  refractive  powers.    The  fact  will  be  observed 
»>at  a  fiber  of  cotton  presents  the  appearance  of  a  "  twisted  ribbon " 
riicn  viewed  under  the  microscope,  wliile  a  fiber  of  silk,  owing  to  its 
"*^'  ulriciil  form,  cannot  twist  upon  itself. 
Again,  the  diameter  of  ** cottouized  silk,"  so  called,  would  necessarily 
greater  than  that  of  a  fiber  of  silk,  since  by  reason  of  the  shortness 
ihe  original  hairs  of  cotton  fiber  the  silk  solution  would  have  to  be 
.i}pl»^^'  0  an  actual  thread  of  cotton  and  not  to  a  single  fiber.    Were  a 
ji)or  o  •  mch  combination  put  under  a  suitable  objective,  and  a 
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drop  of  nitric  acid  brought  in  contact  with  the  fiber,  it  would  be  seen 
tliat  tbe  acid  would  destroy  the  silk  and  leave  the  fibers  of  cotton  un- 
touched, the  latter  being  insoluble  in  cold  nitric  acid.  The  action  of 
muriatic  acid  is  similar. 

Were  a  fiber  of  cotton  present,  and  a  drop  of  pure  sulphuric  acid 
placed  on  it,  followed  quickly  by  a  drop  of  a  transparent  solution  of  the 
tincture  of  iodine,  a  peculiar  change  in  the  fiber  would  be  seen  to  take 
place,  provided  the  right  proportion  of  acid  be  used.  Cotton  fiber,  un- 
der such  conditions  forms  into  disks  or  beads  of  a  beautiful  blue  color, 
and  the  same  effects  are  still  more  conspicuous  when  the  fiber  of  flax  is 
subjected  to  the  same  treatment.  Fig.  1  represents  a  fiber  of  cotton,  and 
Figs.  2, 3, 4, 5  fibers  of  flax,  a^  they  appear  mnder  such  treatment.    Every 
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textile  amylaceous  fiber  is  more  or  less  convertible  into  these  forms  by 
strong  sulphuric  acid.  The  fibers  of  cotton,  flax,  and  ramie  are  ex- 
amples of  amylaceous  cellulose ;  that  is  to  say,  these  fibers  are  converted 
into  starchy  matter  by  treatment  with  sulphuric  acid.  Therefore  in 
combinations  of  these  fibers  with  non-amylaceous  fiber  (ligneous  or 
woody  fiber)  the  former  will  be  dissolved,  leaving  the  latter  unclianged; 
the  woody  fibers  remaining  will  prove  suitable  objects  for  microscopical 
examinations. 

Again,  it  might  be  important  to  know  whether  a  certain  pulj)  or  com- 
position contained  flax  in  combination  with  cotton.  Tlie  composition 
might  be  of  such  a  well-digested  character  as  to  destroy  all  appearance 
of  normjil  form,  that  is  to  say,  the  "  twisted  ribbon"  character  of  cotton, 
as  well  as  the  cylindrical  and  jointed  characteristics  of  flax,  might  be 
lost  to  ordinary  view.  In  this  case,  make  a  watery  solution  of  the  pulp, 
spread  it  out  thinly  on  a  glass  slide  3  by  1  inch,  draw  off  any  superfluous 
water,  then  add  one  or  two  drops  of  a  strong  solution  of  chromic  acid, 
and  place  over  it  a  glass  cover.  When  viewed  under  the  microscope 
any  portion  of  the  joints  of  flax  present  will  apj)ear  of  a  dark-brown 
color.  A  solution  of  iodine  lias  a  similar  oflect.  The  brown  portions  of 
the  joints  l)cing  nitrogenous,  are  stained  a  yellow  color  b^"  there-agents 
named,  wliilo  the  fibers  of  cotton,  which  are  devoid  of  nitrogen,  remain 
unstained.  The  fibers  of  llax  may  1)(^>  chemically  treated  so  as  to  render 
them  of  a  beautiful  white,  silky  appearance  to  the  naked  eye,  but,  when 
examined  under  the  microscope,  the  brown  nitrogenous  matter  of  tlie 
joints  is  found  still  present,  and  on  using  the  chromic  acid  test  it  he- 
eomes  deeply  stained.  A  chemical  solution  of  flax,  therefore,  wonld 
]>rove,  for  some  purposes,  nndesiiable,  owin^  to  the  ])resenee  of  this 
li;jneous matter.  Cotton  bein*;*  destitute  of  li;:;neons  matter  will  ^\ve  a 
clM'mically  pure  solution  and  is  on  this  aecount  better  ada])ted  than  flax 
for  collodion  compounds. 

It  is  known  that  when  wool  is  treate«l  with  the  sulplnirio  aciil  of  com- 
merw^,  or  in  strong  diluted  sulphuric  acid,  the  surface  scales  of  the  flbor 
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are  liberated  at  one  end  and  appear,  under  a  low  power,  as  hairs  proceed- 
ing from  the  body  of  the  fiber.  Wool  may  remain  thus  saturated  in  the 
acid  for  several  hours  without  appearing  to  undergo  any  further  change 
as  far  as  is  revealed  by  the  microscope.  When  treated  in  mass  in  a 
bath  of  sulphuric  acid,  strength  GO^  B.,  for  several  minutes,  and  after- 
wards (piickly  washed  in  a  weak  solution  of  soda  and  finally  in  pure 
water  and  dried,  it  feels  rough  to  the  fingers,  owing  to  the  separation 
of  the  scales.  I  have  preserved  a  small  quantity  of  wool  thus  treated 
•  for  the  last  twelve  years,  my  object  being  to  ascertain  whether  the  chemi- 
cal action  to  which  it  was  exposed  would  impair  its  strength.  Wool  thus 
treated  seems  to  possess  the  property  of  resisting  the  ravages  of  the  larva) 
of  the  moth.  This  specimen,  although  openly  exposed  for  the  period 
named,  suftered  no  injury,  while  the  imbrications  appear  to  have  re- 
sumed their  natural  position  and  appear  finer.  From  these  experiments 
it  would  seem  not  improbable  that  a  new  article  of  commerce  might 
profitably  be  produced,  as  wool  thus  treated  seems  to  be  moth-proof. 

It  is  found  in  practice  that  when  sable  brushes  are  washed  in  a  weak 
solution  of  pure  phenic  alcohol,  and  afterwards  in  warm  water,  the 
moth  worm  will  not  eat  them.  I  mention  this  chemical  fact  because  it 
shows  that  a  change  of  this  material  is  brought  about  by  the  phenol  as 
to  its  edibility,  and  this  may  explain  wh^-^  wool  treated  with  sulphuric 
acid  is  rendered  moth-proof. 

The  fibers  of  dyed  black  silk  may  be  viewed  with  interest  under  the 
microscope.  If  a  few  threads  of  its  warp  are  placed  on  a  glass  slide  and 
one  or  two  drops  of  concentrated  nitric  acid  i>laced  in  contact  with  them, 
the  black  color  changes  first  to  green  then  to  blue,  a  lifelike^motion  is 
observed  in  all  the  fibers,  they  appear  marked  crosswise  like* the  rings 
of  an  earth  worm,  the  surface  of  each  fiber  appears  loaded  with  i)ar- 
ticles  of  dye-stuff,  and  finally  the  fibers  wholly  dissolve  in  the  acid.  If 
we  now  treat  a  few  threads  of  the  weft  in  the  same  manner,  a  similar 
change  of  color  takes  place.  When  the  fibers  assume  the  blue  color,  a 
dark  line  is  observed  in  the  center  of  each  running  longitudinally  the 
whole  length  (which  dark  line  is  doubtless  the  dividing  line  of  the  two 
original  normal  threads  formed  directly  by  the  two  spinnerets),  the 
dark  air-line  or  shadow  finally  breaks  up,  and  in  the  course  of  a  few 
minutes  thb  silk  is  wholly  dissolved.  Were  ramie,  cotton,  flax,  or  hemp 
present,  they  would  be  observed,  as  all  these  fibers  remain  unchanged 
under  this  treatment.  If  wool  be  present,  rapid  decomposition  will  fol- 
low, giving  off  copious  fumes  of  nitrous  acid,  allowing,  however,  sufficient 
time  to  observe  the  separation  of  the  scales  of  the  wool  fibers  and  to 
demonstrate  by  observation  under  the  microscope  that  the  fibers  arc 
those  of  wool.  In  making  these  experiments  it  is  not  necessary  to  use  a 
glass  disk  over  the  treated  fibers.  If  a  disk  or  cover  is  pressed  on  them 
while  undergoing  this  treatment  the  lifelike  motion  of  the  silk  will  not 
>e  so  apparent 

PARASITES   IN  DOMESTIC  FOWLS. 

.!  have  incidentally  examined  several  sick  domestic  fowls  in  order  to 

scertain  their  ailments.    The  first  examined  was  in  a  moribund  condi- 

on  when  received,  and  died  within  an  hour  after  it  was  brought  to  ray 

>tice.    Its  comb  was  of  a  deep  red  color,  abnormally  so,  the  tips  being 

imewhat  black.    On  dissection,  its  general  viscera  presented  nothing 

ydculiar,  but  on  removing  that  of  the  thorax  and  abdomen,  the  lungs 

cepted,  I  observed,  on  the  intercostal  muscles  bordering  the  ribs,  what 

ambled  a  superficial  reddish  pigment,  in  streaks,  while  small  8i>ecks 

-•T       ious  forms  covered  the  lining  of  the  alxlominal  cavity.    These  va 
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lied  from  the  size  of  a  pin  point  to  that  of  a  small  pin  head.  On  removing 
a  small  jxortion  of  this  colored  substance,  and  viewing  it  under  a  suitable 
power  of  the  microscope,  I  found  it  to  consist  of  living  mites  (acari),  in 
various  stages  of  growth.  I  next  removed  a  small  portion  of  the  lung 
tissue,  and,  placing  it  under  the  microscope,  again  discovered  several 
living  mites.  Another  portion  was  removed  from  the  lungs,  not  ex- 
ceeding half  a  grain  in  weight,  when  three  more  mites  were  discovered. 
These  last  were  so  lively  that  it  was  difficult  to  keep  them  long  in  view 
without  changing  the  glass  slips  on  which  they  were  placed. 

This  mite  closely  resembles  C^to/e/c/tw*  «arcop^ow?c«  (M6gnin),  although 
this  species  has  not  hitherto  been  found  in  such  habitats  as  above  de- 
scribed.. Megnin  states  that  the  Cyioleichus  sarcoptoides  causes  the  death 
of  both  wild  and  domestic  fowl :  *'  They  are  found  in  the  air-passages 
of  the  lungs,  in  the  bronchial  tubes  and  their  divisions,  in  the  bones  with 
which  the  air  sacs  communicate,  and  in  other  cavities.  They  are  also 
found  in  the  bronchi  of  birds,  and,  when  they  are  extremely  numerous, 
cause  titillatious  of  the  bronchial  mucous  membrane,  indicated  by  a 
slight  cough,  in  some  cases  causing  symptoms  of  asphyxia  and  conges- 
tion, to  which  the  birds  may  succumb."  He  instances  an  example  in  the 
case  of  a  pheasant,  in  which,  when  dissected,  this  obstruction  of  the 
bronchi  was  well  manifested.    (See  cuts  1  and  2.) 


Cjtoleicbas  sarcoptoidos. 


Laminosioptes  galHnornm. 


I  think  it  probable  that  these  mites,  after  they  have  effected  a  lodg- 
ment in  the  lungs,  bore  through  the  pleura  and  invade  the  thoracic  and 
abdominal  cavities,  where  they  breed  in  large  numbers,  producing  great 
irritation  and  ultimately  death. 

About  two  months  after  the  first  dissection,  a  second  fowl  in  a  mori- 
bund condition  was  brought  to  me  by  the  same  gentlemen  who  brought 
the  first.  The  comb  of  this  fowl  was  highly  engorged,  and  the  tips  were 
black.  Its  crop  was  greatly  distended.  It  was  unable  to  stand  up, 
breathed  with  difficulty,  yet  exhibited  considerable  strength  when  about 
to  be  killed.  It  bad  been  sickly  for  the  previous  four  weeks.  I  took 
the  precaution  iii  this  case  to  remove  the  skin,  so  that  I  could  examine 
the  cellular  tissue,  when  I  observed  great  numbers  of  small,  white, 
opaque  specks,  of  various  dimensions,  varying  iu  size  from  the  one-hun- 
dredth of  an  inch  to  the  one-twelfth  of  an  inch  in  diameter.  When 
viewed  under  the  microscope,  the  tissue  showed  within  its  folds  aud  cell 
structure  numerous  mites,  which  proved  on  examination  to  be  Lcunino- 
sioptes  gallinorum  (Megnin).* 

*For  the  specific  determination  of  these  Mites  I  am  indebted  to  Dr.  C.  V.  Kiley. 
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Farther  investigation  showed  that  the  opaque  markings  above  alluded 
to  contained,  in  many  instances,  the  remains  of  one  or  more  of  these 
mites.  The  substance  of  the  opaque  specks  was  calcareous.  The  habi- 
tat of  these  mites  seemed  to  be  couliued  to  the  cellular  tissue  wholly. 
I  examined  the  viscera  and  cavities  of  this  fowl,  but  found  neither  liv- 
ing mites  nor  their  remains  nor  calcareous  specks.  Megnin  states  that 
in  Europe  this  acarus  has  been  found  in  all  turkey  hens,  and  especially 
in  foreign  turkeys  of  the  family  PMsania,  He  says  that  these  acari 
gather  in  millions  in  the  cellular  tissue  and  destroy  the  fibers,  but  with- 
out causing  any  other  change  than  the  production  of  the  calcareous  con- 
cretions spoken  of.  Ho  further  says:  *'  They  have  been  noticed  in  such 
numbers  in  old  birds  as  to  leave  no  doubt  sis  to  their  being  the  cause  of 
death.''  The  existence  of  either  of  the  mites  above  described  in  Ameri- 
can fowl  has  not  hitherto  been  known.  In  this  same  fowl  I  found  thou- 
sands of  encysted  nematoids,  resembling,  wlien  viewed  under  a  low 
power  of  the  microscope,  trichina  spiralis ;  but  when  removed  from 
their  watery  cysts  and  viewed  under  a  power  of  about  500  diameters, 
they  seemed  to  be  of  an  undescribcd  species. 

These  encysted  worms  are  wholly  conQned  to  the  muscular  coating  of 
the  stomach  and  intestines. 

On  examining  a  third  fowl,  which  was  dead  when  brought  to  me,  I 
found  in  its  cellular  tissue  numerous  mites  of  the  species  gallinorumj 
above  described.  From  the  results  of  these  examinations,  it  seems 
I)robable  that  a  considerable  amount  of  disease  prevailing  among  Ameri- 
can domestic  fowls  and  not  referable  to  any  known  type,  may  be  due  to 
the  presence  of  such  parasites  as  I  found  in  the  cases  above  mentioned. 
Investigation  in  this  direction  may  therefore  have  an  important  bear- 
ing on  the  healthful  raising  of  domestic  fowls. 

I  would  suggest  that  carbolic  acid,  or  other  disinfcctiints,  sprinkled 
in  and  about  nests  and  on  the  lloors  of  henneries,  might  prove  usei'ul  as 
an  antidote  in  cases  similar  to  the  above,  as  well  as  in  cases  where  the 
exterior  of  the  fowl  is  infested.  Since  this  discovery  Avas  made,  a  West- 
ern correspondent,  Mr.  T.  B.  Eedding, writes  from  Greencastle,  Ind.,  that 
the  identical  species  of  mite  described  above  has  been  found  in  domes- 
tic fowls  in  his  locality. 

FUNGI. 

I  have  prepared  a  collection  of  water-color  drawings,  luimbering  about 
eight  hundred  plates,  representing  the  leading  types  of  the  genera  and 
species  of  fungi,  embracing  many  of  the  edible  and  poisonous  species 
found  in  the  United  States,  together  with  the  types  of  genera  and 
species  of  the  principal  microscopic  fungi  which  pre>  on  living  plants 
or  are  otherwise  prejudicial  to  their  healthy  growth. 

The  edible  fungi  of  the  United  States  at  present  known  consist  of 
about  one  hundred  and  thirty  specieii.  Mycologists  and  others  inter- 
ested will  probabl}*^  find  in  this  exhibit  a  larger  number  of  drawings  of 
native  species  than  can  be  found  elsewhere. 

lie  microscopic  fungi  are  selected  from  collections  made  by  Dr.  M. 
Jooke,  Prof.  Charles  Peck,  Dr.  Curtis,  and  other  noted  mycologists, 
•iany  ')f  them  having  been  prepared  especially  for  this  division.    I 
»j)v<    ..«o  prepared  a  descriptive  catalogue  of  this  collection. 

TESTS  OF  BUTTER  AND  OTHER  FATS. 

_  ii>iie  over  eight  years  ago  I  made  my  first  experiments  relating  to 
ucomargarine  and  butter,  my  prime  object  being  to  find  a  mode  by 
vhic^  tho«^  substances  could  be  distinguished  one  from  the  other. 
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Freqnent  occasion  for  experiment  has  since  been  afforded,  in  tests  of 
butter  samples  of  uncertain  or  suspicious  origin,  and  I  have  made  the 
discovery  that  when  it  is  boiled  and  cooled  slowly  for  a  period  of 
twenty-four  hours,  at  a  temperature  of  from  50°  to  70°  F.,  it  not  only 
becomes  crystallized,  but,  with  proper  mounting  and  the  use  of  polarized 
light,  it  exhibits  on  each  crystal  a  weH-defined  figure,  resembling  what 
is  known  as  the  cross  of  St.  Andrew.  In  course  of  time,  the  period 
ranging  from  a  few  days  to  a  few  weeks,  according  to  the  quality  of  the 
butter  used  and  the  temi)erature  to  which  it  is  exposed,  the  crystals, 
which  at  first  are  globular,  degenerate,  giving  way  to  nnmerous  rosette- 
like forms  peculiar  to  butter. 

I  have  also  demonstrated  that  the  crystals  of  butter  and  lard  re- 
spectively differ  essentially  from  each  other,  and  may  be  distinguished 
at  once,  one  from  the  other,  when  properly  prepared.  The  crystals  of 
newly-made  butter,  when  boiled,  are  globular  and  present  a  dotted  ap- 
l>earance,  due  to  the  projection  of  numerous  short  spines.  Those  of 
beef  have  long  biserrated  spines  proceeding  from  a  common  center, 
while  lard  gives  a' strictly  stellar  or  star-like  form,  proceeding  from  a 
dense,  opaque  center,  which  appears  to  be  granulated. 

These  new  facts  led  me  to  experiment  with  other  fats,  vegetable  and 
animal,  with  a  view  to  determining  whether  the  fats  of  other  animals 
and  of  vegetables  may  not  have  other  crystalline  forms  peculiar  to  them- 
selves, and  of  such  definite  structure  as  might  lead  to  their  detection 
when  fraudulently  combined  with  other  fats  in  medicinal  compounds, 
&c.  I  have  made  numerous  experiments  to  that  end,  and  have  found 
that  the  normal  crystals  of  several  fats,  which  have  not  heretofore  been 
examined  Avith  sufficient  accuracy,  maybe  distinguished  from  all  others 
thus  far  examined.  For  example,  cacao  butter,  when  its  consistency  is 
very  much  reduced  with  sweet  oil,  gives  a  most  beautiful  and  perfect 
discoid  crystal.  Spermaceti,  white  beeswax  and  parafflne,  treated  in 
the  same  way  give  other  forms,  but  as  yet  I  am  unable  to  obtain  the 
highest  crystalline  forms  of  these  last-mentioned  fats. 

The  utility  of  these  investigations  in  animal  and  vegetable  fats  may 
be  inferred  from  the  fact  that  in  each  of  the  prosecutions  lately  brought 
against  fraudulent  butter  dealers  and  venders,  in  the  city  of  Washing- 
ton, the  accused,  in  every  instance,  acknowledged  that  my  evidence 
against  them  was  correct,  and  that  they  had  sold  tallow  compounds  as 
butter. 

As  a  result  of  this  detection  of  fraudulent  compounds,  about  sixty 
hawkers,  men  and  women,  who,  under  the  guise  of  farmers,  have  been 
offering  for  sale,  from  door  to  door,  compounds  of  tallow,  lard,  and  cot- 
ton-se^  oil,  mixed  with  inferior  butter,  as  genuine  creamery  butter, 
have  abandoned  their  calling. 

EXAINUNATION   OF  BUTTER  AND   ITS   SUBSTITUTES. 

In  making  examinations  of  butter  and  its  substitutes,  a  specinien  of 
\\i(5  susi>ected  article  is  i)laced  between  two  small  i)ieccs  of  glass,  using 
?or  one  the  ordinary  microscopic  slide  3  by  1  inch,  and  for  the  other  a 
thick  microscopic  disk;  then  compress  the  specimen  sufficiently  to  give 
a  thin  translucent  cloud.  If  white  opaque  particles  are  observed  be- 
tween the  glasses,  there  is  reason  to  believe  that  the  substance  is  a 
fatty  compound.  If  the  experimenter  will  first  practice  wath  lard  in  an 
atmosphere  of  moderate  temi)erature,  he  will  observe  the  white  specks 
of  fat  alluded  to.  Should  the  cloud  be  very  even  throughout,  it  is 
probably  either  pure  butter  or  newly-made  butterine. 
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Before  proceeding  further' with  the  microscope  a  portion  of  the  sam- 
ples is  usually  submitted  for  examination  to  a  test  with  sulphuric  acid. 

While  these  two  simple  tests  will  always  distinguish  true  oleomarga- 
rine from  butter  their  result  is  less  decisive  in  the  case  of  butterine, 
owing  to  its  containing  a  considerable  proportion  of  butter.  Hence  it 
is  often  necessary  to  subject  what  appears  to  be  genuine  butter  to  a 
closer  examination.  When  this  is  the  case,  resort  is  again  had  to  the 
microscope,  first  removing  any  salt  present  by  pressing  a  portion  of  the 
substance  through  the  meshes  of  fine  cambric  muslin,  then  mounting 
the  specimen  with  as  little  friction  as  possible,  and  viewing  it  by  plain 
transmitted  light  under  a  power  of  about  75  diameters.  If  well-defined 
crystals  of  fat  are  present  they  are  at  once  seen.  Should  the  crystals 
be  in  the  amori)hous  state  they  may  not  bo  seen  in  this  way.  I  then 
resort  to  polarized  light  when  very  minute  fatty  crystals  are  at  once 
detected,  if  present,  provided  the  polarizer  is  rotated  until  its  face  angle 
is  at  right  angles  with  that  of  the  analyzer.  Push  the  polarizer  down 
as  low  as  the  stand  will  permit.  By  this  means  a  darker  ground  is 
produced,  and  the  bright  specks  or  light  shades  of  fat  will  appear  in 
view  over  the  dark  ground. 

When  amorphous  crystals  are  detected  by  this  means  it.is  desirable  to 
ascertain  whether  they  are  of  beef  or  lard. 

Boil  about  1  ounce  of  the  substance  and  cool  it  slowly.  The  next 
step  is  to  examine  under  the  microscope  a  portion  of  it  thus  prepared. 
To  accomplish  this  it  will  be  necessary  to  prepare  by  any  of  the  well- 
known  means  on  a  glass  slide  of  1  by  3  inches,  a  varnish  ring  one  hun- 
dredth of  an  inch  in  thickness  when  dry.  Put  a  single  drop  of  any 
thickj  transparent  oil  v^thin  the  varnish  circle  and  place  in  contact  with 
the  oil  a  very  small  portion  of  th«  suspected  substance.  Use  a  point, 
such  as  that  of  a  pin  or  needle,  to  separate  the  floating  fatty  substance 
into  very  fine  granules  (crystals).  Place  a  suitable  glass  disk  or 
**  cover"  over  the  oil  and  press  it  gently  down  so  that  it  will  come  in 
contact  with  the  varnish  ring,  which  should  receive  one  coat  of  varnish 
just  before  the  slide  is  used  and  should  be  of  sufficient  thickness  to 
protect  the  crystals  from  pressiu^e  by  the  cover.  The  object  may  now 
be  viewed  by  i)lain  transmitted  light.  If  the  crystals  exhibit  a  well- 
defined  stellar  form,  such  as  Figs.  13,  11,  or  15,  the  substance  is  lard; 
if  such  as  18  it  is  beef  fat.  The  latter  should  be  viewed  with  the  high 
powers,  so  as  to  observe  the  biserrated  form  of  the  individual  spines  of 
which  the  perfect  crystal  consists.  If  butter  crystals  are  present,  they 
may  be  of  one  or  both  forms,  globular  or  rosette.  (See  Figs.  7,  8, 9,  and 
6,  Plate  1.) 

In  Plate  I,  Fig.  1  represents  the  crystals  of  boiled  butter  as  seen  bj 
a  pocket  lens:  Fig.  2,  highly  magnified  crystals  of  butter  from  a  breed 
of  Shorthoni,  Devon,  anil  Tennessee  native  cattle,  showing  the  "  cross" 
under  i)olarized  liglit;  Fig.  3,  crystals  of  butter  from  a  breed  of  pure 
Alderney ;  Fig.  4,  highly  magnified  crystals  of  Tennessee  butter  under 
plain  transmitted  light;  Fig.  5,  a  budding  crystal  of  Tennessee  butter; 
Fig.  6,  the  indented  crystal  peculiar  to  Tennessee  butter  of  this  grade; 
Fig.  7,  a  crystal  of  butter  from  Huron  County,  Ohio ;  Fig.  8,  the  rosette 
form  of  secondary  crystallization  of  butter  as  seen  under  polarized  light 
and  selenite  plate;  Fig.  0,  secondary  crystallization  of  butter  under  i)0- 
larized  light  without  selenite  plate;  Fig.  10,  a  crystal  of  butter  under 
polarized  light  and  selenite  plate;  Fig.  11,  a  crystal  of  oleomargarine 
under  polarized  light,  in  which  sample  a  large  proportion  of  butter  is  com- 
bined with  lard,  the  presence  of  butter  being  indicated  by  the  "  cross '^ 
and  that  of  lard  by  *'  spines  "  j  Fig.  12,  the  same  crystal  under  polarized 
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light  and  selonite  plate ;  Fig.  13,  pressed  lard  under  transmitted  light ; 
Fig.  14,  rendered  lard,  strained  to  remove  nitrogenons  bodies ;  Fig.  15, 
the  same  crystal  under  polarized  light  and  selenite  plate ;  Fig.  16,  homo- 
geneous olemargarine  under  polarized  light  and  selenite  plate ;  Fig.  17, 
pure  butter  under  polarized  light  and  selenite  plate;  Fig.  18,  beef  fat 
liighly  magnified  under  polarized  light  and  selenite  plate.  The  magni- 
fying power  employed  in  the  investigation  of  the  above  crystals,  with 
the  exception  of  Fig.  18,  varies  from  ten  to  five  hundred  diameters,  and 
in  Fig.  18  from  seventy-five  to  five  hundred  diameters. 

TO  SEPARATE  BUTTER  ORYSTALS. 

The  method  employed  to  crystallize  butter  and  separate  the  crystals, 
BO  that  they  may  be  seen  by  the  naked  eye,  is  this :  Procure  a  speci- 
men of  pure  butter  and  boil  it  in  a  test  tuoe  or  tin  pan  for  a  period 
of  several  seconds,  pour  the  liquid  portion  off  in  a  cup  or  other  suita- 
ble vessel,  and  put  it  in  a  cool  place  to  crystallize;  allow  the  cooling 
process  to  continue  from  twelve  to  twenty-four  hours.  Remove  with 
the  point  of  a  i)enknife  a  few  grains  of  the  butter  thus  treated,  place  it 
on  a  slip  of  glass  and  i)our  over  it  a  few  drops  of  alcohol.  The  crys- 
tals may  then  be  easily  separated  from  ea^h  other  by  means  of  a  needle. 
A  solution  of  alcohol  in  a  concentrated  solution  of  pure  carbolic  acid  in 
the  proportion  of  ten  parts  by  measure  of  the  first  to  one  part  of  the 
last,  will  prove  more  satisfactory  in  separating  the  crystals  than  alcohol 
alone.  If  the  crystals  are  viewed  by  a  pocket  lens  they  will  appear  like 
so  many  insect  eggs.  (See  Fig.  1.)  Beef  and  lard  fats  may  bo  treated 
in  like  manner,  but  in  practice  it  will  be  found  that  the  crystals  of  these 
&t8  are  not  so  easily  separated,  owing  to  their  long  spines  interlocking 
witii  each  other.  Nine  years  ago,  while  making  some  experiments  with 
butter,  I  first  observed  that  boUed  butter  exhibited  small  crystals  some- 
what stellar,  but  gave  no  further  attention  to  the  fact  until  May  last 
For  the  purpose  of  determining  the  real  character  of  the  crystals  I  pro- 
cured a  sample  of  pure  dairy  butter  from  Ohio.  This  was  boiled,  and 
when  cold  I  examined  it  under  a  power  of  75  diameters.  To  my  surprise 
globular  bodies  were  found|  having  apparently  a  very  fine  fibrous  struct- 
ure. When  subjected  to  polarized  light  a  cross  consisting  of  arms  of 
equal  length  was  observed  on  each  crystal.  (See  Figs.  2  and  3.)  On 
rotating  the  poles  the  cross  of  each  crystal  rotated.  On  rotating  the 
glass  on  which  the  specimen  of  butter  was  mounted  the  crosses  remained 
stationary,  thus  showing  that  the  appearance  of  the  cross  depends  on 
the  fact  that  the  crystals  are  (1)  globular^2)  polarizing  bodies,  (3)  trans- 
lucent, and  (4^  comparatively  smooth,  were  they  opaque  or  non-polar- 
izing, or  did  they  consist  of  long  spines  causing  great  divergence  of  tbe 
rays  of  light,  no  image  of  the  cross  would  be  visible.  But  from  whatever 
cause  the  appearance  of  the  cross  on  butter  crystals  arises,  its  constant 
appearance  on  new  butter  under  the  conditions  above  described  is  a  fa(;t 
beyond  any  question,  and,  so  far  as  my  experience  goes,  the  better  tlie 
quality  of  the  butter,  the  more  clearly  defined  is  the  cross.  It  is  blaclc, 
large,  and  well  defined.  When  these  crystals  are  under  polarized  li<^4it 
and  a  selenite  plate,  they  exhibit  all  the  colors  of  the  rainbow  and  are 
exceedingly  interesting  objects.    (See  Fig.  10.) 

In  order  to  leave  no  room  for  doubt  respecting  these  crystals  being 
peculiar  to  butter,  I  had  cream  churned,  through  the  kindness  of  Mr. 
Frank  K.  Ward,  of  Washington,  and  a  line  sample  of  granulated  but- 
ter made  in  my  presence,  a  portion  of  which  was  secured  ;  also  a  portion 
of  butter  from  another  lot  made  in  my  absence.    The  first  lot  was  made 
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of  pure  Aldemey  cream,  the  second  from  mixed  cream.  The  samples 
were  kept  apart  in  separate  boxes,  boiled,  cooled  slowly,  and  examined 
according  to  the  methods  described.  Both  samples  gave  the  globular 
crystals,  showing  the  cross.  These  crystals  varied  in  diameter  from 
fifteen  ten-thousandths  to  one  one-hundredth  of  an  inch.  Very  large 
crystals,  such  as  the  latter,  show  the  cross  but  dimly,  while  the  small 
ones  show  it  distinctly.  To  this  date  I  have  received  several  samples 
of  butter  from  Tennessee,  Ohio,  Kew  York,  Maryland,  Virginia,  and  tbe 
District  of  Columbia.  All  exhibited  one  or  both  forms  of  the  crystals 
common  to  butter,  but  generally  the  globular  only.  Pure  market  or 
store  butter,  which  has  been  exposed  to  high  temperature  for  several 
months,  exhibits  a  greater  number  of  the  rosette  forms,  measuring  only 
about  fifteen  ten-thousandths  of  an  inch.  In  general  it  may  be  said 
that,  as  butter  loses  its  freshness,  either  through  age,  heat,  or  other 
causes,  the  globular  crystals,  with  the  cross  which  appears  upon  them, 
tend  to  give  way  to  the  rosette-like  forms  shown  in  Figs.  8  and  9,  while 
inferior  butter  appears  to  show  the  rosette-like  forms  much  sooner  than 
that  of  the  best  quality.  These  latter  forms  appear  to  result  from  the 
breaking  up  of  the  globular  crystals,  in  the  center  of  which  speck  after 
speck  appears  to  expand  into  the  rosette-like  form  and  float  away. 
(See  Fig.  5.) 

In  examining  the  two  butters  received  from  Mr.  Ward,  I  observed  a 
material  difference  in  their  appearance.  Although  all  exhibited  the 
peculiar  typical  cross  of  St.  Andrew,  some  brands  exhibited  globular 
crystals  much  more  bright  in  color  than  others.  The  butter  received 
from  Tennessee  exhibited  a  peculiar  indentation  in  the  large  crystals ; 
and  so  well  defined  is  this  peculiarity  that  this  brand  may  at  once  be  dis- 
tinguished from  all  others  I  have  yet  examined.  (See  Fig.  6.)  Several 
butters  examined  in  May  last,  made  fron  milk  of  cows  fed  on  dry  feed, 
exhibited  crystals  more  brilliant  in  appearance  than  those  fed  on  grass 
in  July.  1  think  it  probable  that  the  butter  crystals  of  different  breeds 
may  yet  be  distinguished  from  each  other  by  some  marked  peculiarities, 
although  preserving  always  well-defined  features  common  to  butter. 

The  globular  crystals  of  some  butters  are  exceedingly  transparent ; 
in  this  case  a  very  low  power  of  the  microscope  should  be  used  for  ex- 
aminations; an  inch  and  a  half  objective  serves  the  purpose. 

Exceedingly  small  globular  butter  crystals  may  arise  from  one  or  two 
causes,  such  as  from  the  oily  characters  of  the  butter,  or  by  cooling  the 
boiled  butter  too  quickly.  All  boiled  samples  should  be  kept  in  a  dark 
30ol  place  to  prevent  the  crystals  from  passing  to  the  secondary  stage 
-^characterized  by  the  rosette-like  forms.  At  high  temperature,  such  as 
.000  Y.,  the  globular  crystals  all  dissolve  "^^honM  these  precautions 
K)  neglected  effective  '•rxrqtani-r^^tion  w^ii  no   tat^   yHo^^  ami  the  cross 
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''^bula^'  ^'-ystak  ^.  _  ^  i  not  be  crushed;  neither  should  they  be  exposed 

7^      viiept  when  necessary,  or  to  a  temperature  of  over  70°  or  75^^ 

ro^  1  found  the  crystals  of  Tennessee  butter  dissolve  while  the 

>  jtui  udtter  crystals  at  the  same  temperature  retained  very  nearly  their 

'<^^mal  form. 

n  ord^r  to  crystallize  solid  fats  and  show  their  normal  crystals  it  is 
X. jssar.  ^T»et  to  boil  them  with  sweet  oU.  When  cold,  the  composition 
r^nif   ^   .    .h*    /^T»p«fltAnp.T   »^  '"^n^^^ter.    Gacao  butter  should  be  made 
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SO  liquid  when  cold  that  its  crystals  will  swim  incrasted  on  the  surface 
of  the  oil.  When  a  little  of  this  floating  incrustation  is  bruised  gently 
in  oil  and  mounted,  beautiftil  discoid  crystals  will  appear  under  the  mi- 
croscope. When  normal  crystals  of  fat  of  any  description  are  mounted 
in  oil  it  is  difficult  to  preserve  specimens  of  them  for  a  long  period, 
owing  to  their  tendency  to  dissolve,  especially  at  temperatures  ezceedhig 
80OF. 

OHEMIOAL    TESTS  FOB   BUTTER,  OLEOMABaARINE,  AND  BX7TTERINB. 

Oleomargarine  made  under  the  French  patent,  consisting  mostly  of 
beef  fat,  is  easily  detected  by  pouring  a  few  drops  of  concentrated  sid- 
phuric  acid  on  a  portion  about  the  size  of  a  bean  and  mixing  quickly 
with  a  glass  rod.  The  mass  at  once  assumes  a  light  amber  tint,  soon 
turning  darker  and  richer  in  color.  After  a  period  of  from  fifteen  to 
thirty  minutes  it  turns  to  a  well-defined  crimson  scarlet.  After  a  lapse 
of  twenty-four  hours  it  becomes  the  color  of  dark  walnut. 

Within  the  last  six  months  I  have  failed  to  find  any  of  this  grade  of 
butter  substitute  in  Washington  markets.  It  is  giving  way  to  various 
cheaper  compounds,  known  as  butterine. 

True  oleomargarine  may  be  detected  also  by  boiling  a  sample  of  it  in 
an  iron  spoon,  when  the  odor  of  burnt  fat  is  given  on.  Butterine  can- 
not be  tested  by  this  process  satisfactorily,  owing  to  the  presence  of 
butter  in  the  mixture,  the  butyric  acid  of  the  butter  being  the  most 
prominent  odor  observed. 

If  samples  of  pure  butter,  oleomargarine,  and  butterine  are  exposed  to 
a  temperature  of  75^  F.,  for  a  period  of  one  hour,  the  last  named  will 
become  slightly  glossy,  and  at  85°  will  become  almost  semi-fluid,  while 
the  other  two  samples  named  will  not  appear  to  the  naked  eye  to  be 
thus  affected  and  will  preserve  their  sharp  angles. 

When  oleomargarine  or  butterine  is  newly  made,  crystals  of  fat  are 
seldom  observed  in  it  when  viewed  under  the  microscope;  but  in  course 
of  time,  owing  to  their  being  subjected  to  light  and  increase  rise  of 
temperature  in  the  stores,  both  exhibit  crystals  of  fat  more  or  less.  In 
the  butter  substitutes  of  commerce,  the  crystals  are  seldom  absent,  but 
dark,  nitrogenous,  yellow,  translucent  bodies  are  always  seen  in  tiiem 
and  are  characteristic  of  them.  These  latter  substances  are  never  found 
in  pure  butter.  When  butter  substitutes  are  sold  as  butter,  they  ex- 
hibit only  the  faint  odor  and  taste  of  butter,  and  one  is  puzzled  to  know 
whether  the  article  is  genuine  or  not.  In  such  cases  it  will  generally  be 
found  to  be  cither  oleomargarine  or  butterine.  When  the  suspected 
substance  has  a  bad  odor,  and  tastes  like  butter,  it  is  probably  old  but- 
ter, provided  it  exhibits  no  dark  yellow  bodies  when  viewed  under  a 
power  varying  from  75  to  260  diameters. 

now  TO  DETECT  THE  CRYSTALS  OF  LARD  BY  THE  NAKED  EYE. 

Procure  a  piece  of  glass;  place  a  small  portion  of  the  lard  on  it,  cov- 
ering it  with  a  thick  microscopic  glass  disk ;  press  the  parts  together  so 
as  to  form  a  thin  film  of  the  lard  between,  as  described  in  the  case  of 
butter.  View  the  glass  and  lard  thus  secured  before  a  strong  light, 
when  white  specks  will  be  observed  in  the  lard.  The  transparent  por- 
tion represents  the  oil,  the  white  specks  the  crystals  of  fat.  In  this 
way  fats  may  frequently  be  detected  in  oleomargarine  and  butterine. 
Pure  butter  treated  in  this  way  exhibits  a  plain,  even  color.  Mixed 
butters  have  a  streaky  appearance,  owing  to  their  difi'erent  densities 
and  colors. 
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GENERAL  NOTES. 

Oleomargarine,  when  made  under  the  formula  of  the  French  patent, 
is  composed  mostly  of  beef  fat  churned  with  milk  and  colored  with  an- 
natto. 

Batterine  is  said  to  be  composed  of  the  proportion  of  lard,  4  pounds ; 
tallow,  4  pounds,  and  creamery  butter,  2  pounds.  A  lower  grade  is 
made  as  follows:  Cotton-seed  oil,  4  pounds^  tallow,  4  pounds;  low 
grade  of  butter,  2  pounds. 

It  will  bo  seen,  from  the  two  compositions  of  butterine  above  given, 
that  the  sulphuric-acid  test  would  act  differently  in  each  case.  I  there- 
fore advise  the  polariscoplc  test  as  the  most  effective  for  these  compo- 
sitions. 

EDIBLE  MUSHROOMS  OF  THE  UNITED  STATES. 

For  several  years  past,  the  microscopic  division  of  the  Department  of 
Agriculture  has  been  in  receipt  of  numerous  letters  from  its  regular 
correspondents  and  others,  from  which  it  appears  that,  in  various  locali- 
ties representing  almost  every  section  and  climate  of  the  Union,  there 
are  found  large  quantities  of  edible  mushrooms  and  other  allied  fungi, 
few  of  which  are,  however,  utilized,  owing  to  the  inability  of  the  great 
majority  of  the  people  to  distinguisn  the  edible  species  from  the  poison- 
ous ones.  To  obtain  some  clear  and  trustworthy  criteria  by  which  to 
make  this  essential  distinction,  has  been  the  object  of  the  various  com- 
munications received,  and  in  view  of  the  highly  nutritious  properties  of 
this  class  of  esculents,  and  of  the  great  possible  value  of  their  aggregate 
product  as  indicated  by  the  vast  quantities  produced  in  countries  where 
attention  is  given  to  their  cultivation,  the  importance  of  a  satisfactory 
answer  to  these  inquiries  will  be  readily  appreciated. 

FOOD  VALUE  OF  MUSHROOMS. 

Eohllrausch  and  Siegel,  whp  claim  to  have  made  exhaustive  investi- 
gations into  the  food  values  of  mushrooms,  state  that  "many  species 
deserve  to  be  placed  beside  meat  as  sources  of  nitrogenous  nutriment," 
and  their  analysis,  if  correct,  fully  bears  out  the  statement.  They  find 
in  100  parts  of  dried  Morchella  esctdenta  35.18  per  cent,  of  protein ;  in 
Heltella  esculenta  2C.31  per  cent,  of  protein,  from  46  to  49  per  cent,  of 
potassium,  salts,  and  phosphoric  acid,  2.3  per  cent,  of  fatty  matter,  and 
a  considerable  quantity  of  sugar.  The  Boletus  edulis  tbey  represent  as 
containing  in  100  parts  of  the  dried  substance  22.82  per  cent,  of  protein. 
The  nitrogenous  values  of  different  foods  as  compared  with  the  mush- 
room are  stated  as  follows :  Protein  substance  calculated  for  100  parts 
of  bread,  8.03 ;  of  oatmeal,  9.74 ;  of  barley-bread,  6.39 ;  of  leguminous 
fruits,  27.05 ;  of  potatoes,  4.85 ;  of  mushrooms,  33.0.  A  much  larger  pro- 
portion of  the  various  kinds  of  mushrooms  are  edible  than  is  generally 
supposed,  but  a  prejudice  has  grown  up  concerning  them  in  this  coun- 
try which  will  take  some  time  to  eradicate ;  nevertheless,  they  con- 
tribute so  considerable  a  portion  of  the  food  product  of  the  world  that 
we  may  be  sure  their  value  will  not  be  permanently  overlooked,  espec- 
ially when  we  consider  our  large  accessions  of  population  from  couq- 
tries  in  which  the  mushroom  is  a  familiar  and  much-prized  edible. 

In  France  mushrooms  form  a  very  large  article  of  consumption  and 
are  widely  cultivated.  The  mushroom  beds  cultivated  in  the  caves  are 
frequently  miles  in  extent.    A  cave  at  Mery  is  mentioned  as  containing, 
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in  18G7|  21  miles  of  beds,  and  producing  not  less  than  3,000  ponnds  in 
weight  daily.  Another  at  Frepillon  contains  10  miles  of  beds.  The 
catacombs  and  quarries  of  Paris  and  vicinity  and  the  caves  of  Moulin 
de  la  Boche,  Sous  Bicetre,  andBagneux  produce  immense  quantities  of 
mushrooms.  They  are  all  under  Government  supervision  and  are  reg- 
ularly inspected  like  the  mines. 

The  mushroom  which  is  cultivated  in  these  quarries  and  caves  almost 
to  the  exclusion  of  all  others  is  the  "  Snow  Ball,^  Agaricus  arvetisis. 
The  truffle  is  held  in  high  esteem  and  is  largely  exported.  In  1872  the 
quantity  of  truffles  exported  from  France  was  valued  at  over  3,000,000 . 
francs,  and  in  1879  at  nearly  10,000,000  francs.  Immense  quantities  of 
the  Agaricus  deliciosiis  are  sold  in  the  Marseilles  markets.  The  Fistulina 
hepatica  is  also  in  great  demand,  and  many  other  varieties  appear  from 
time  to  time  in  the  markets  throughout  France.  The  Chinese,  who  are 
noted  for  the  care  bestowed  on  their  esculent  vegetation,  use  large  quan- 
tities of  the  edible  fungi,  importing  largely  from  Japan  and  Tahiti.  The 
trade  in  edible  fungi  from  Tahiti  to  China  commenced  about  the  year 
1866 ;  in  1868  only  70  tons  were  shipped,  in  1873, 135  tons  were  ex- 
ported to  China,  and  in  1874, 152  tons  were  exported. 

The  value  of  the  mushrooms  imported  by  Shanghai  from  Tahiti  in 
1872  was  107,000  taels,  and  in  1 873, 138,800  taels— the  tael  is  worth  about 
Gs.  sterling.  The  fungus  shipped,  Uxidia  auricula  indWj  is  said  to  be 
very  rich  in  fungine  and  nitrogen.  It  is  a  very  bulky  freight,  10  tons 
taking  as  much  room  as  30  tons  of  ordinary  freight. 

A  very  laudable  practice  of  the  Chinese  Government  alluded  to  in  an 
English  journal,  and  which  might  perhaps  be  advantageously  adopted 
in  &is  country,  is  the  publishing  for  annual  gratuitous  distribution  of 
numerous  treatises  describing  the  different  herbs  which  can  be  utilized 
in  whole  or  in  part  for  food  purposes.  One  of  tJiese  treatises  is  called 
the  ^^Anti-Famine  Herbal,''  and  consists  of  six  volumes  containing  de- 
scriptions, with  illustrations,  of  over  400  plants  which  can  be  used  as 
food.  These  volumes  are  of  inestimable  value  in  districts  where  the 
ravages  of  insects,  drought,  &c.,  have  destroyed  the  grain  and  rice 
crops  and  famine  is  imminent.  The  Japanese  grow  several  species  of 
edible  fungi  in  logs  of  decaying  wood  in  a  manner  peculiar  to  them- 
selves; and  aside  from  the  home  consumption  they  in  one  year  exported 
to  China  mushrooms  to  the  value  of  $60,000.  In  1879  mushrooms  were 
exi)orted  from  Japan  to  the  value  of  243,440  yens — the  yen  is  equal  to 
99^  cents.  In  Italy  the  value  of  the  mushroom  as  an  article  of  diet  has 
long  been  understood  and  appreciated.  Pliny,  Galen,  and  Dioscorides 
mention  various  esculent  species,  notably  varieties  of  the  truffle,  the 
boletus  and  the  puff-ball.  At  Borne  it  has  been  the  custom  of  the  Gov- 
ernment to  appoint  inspectors  to  examine  all  the  mushrooms  brought 
into  the  market  and  to  reject  such  as  are  poisonous  or  worthless,  which 
are  thrown  into  the  Tiber.  It  was  required  also  that  no  mushrooms 
should  be  hawked  about  the  streets,  but  that  all  should  be  sent  to  the 
central  depot  for  inspection. 

The  yearly  average  of  the  taxed  mushrooms  sold  (all  over  10  pounds 
being  taxed)  in  the  city  of  Borne  alone,  for  the  past  decade,  has  been 
estimated  at  between  60,000  and  80,000  pounds  weight.  Large  quanti- 
ties of  mushrooms  are  consumed  in  Germany,  Hungary,  Bussia  and 
Austria,  and  in  the  latter  country  a  list  is  published,  by  authority,  of 
those  mushrooms  which  upon  official  examination  may  be  sold.  Darwin 
speaks  of  Terra  del  Fuego  as  the  only  country  where  cryptoganiic  plants 
form  a  staple  article  of  food. 

The  natives  there  eat  no  vegetable  food  except  a  bright  yellow  fun- 
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gns  allied  to  Bulgarin,  tn  England  the  common  meadow  mnsliroom, 
Agaricua  campeatrisy  is  quite  well  known  and  used  to  a  considerable 
extent  among  the  people,  but  there  is  not  that  general  knowledge  and 
use  of  other  species  which  obtains  on  the  continent.  Much  has  been 
done  of  late  years  by  the  Eev.  M.  J.  Berkeley,  Dr.  Curtis,  Dr.  0.  D. 
Badham,  Dr.  M.  C.  Cooke,  Worthington  Ot,  Smith,  Prof.  Charles  Peck, 
and  others,  to  disseminate  general  knowledge  on  the  subject.  That 
America  is  no  less  rich  in  the  quantity  and  variety  of  esculent  fungi  is 
readily  seen  by  the  fact  that  one  hundred  and  eleven  species  of  e£ble 
Aingi  have  been  descibed  by  Eev.  Dr.  Curtis,  State  botanist  of  N'orth 
Carolina,  as  indigenous  to  that  State  alone,  and  late  investigations  show 
that  nearly  all  the  types  common  to  the  countries  of  continental  Europe 
are  found  in  different  localities  in  the  United  States.  Dr.  J.  J.  Brown, 
of  Sheboygan,  Wisconsin,  writes  that  edible  mushrooms  are  found  in 
his  neighborhood  in  great  abundance. 

In  preparing  this  paper  for  publication  I  have  made  selections  from 
such  specimens  of  edible  fungi  as  have  marked  peculiarities  in  struct- 
ure, habits,  taste,  odor,  color,  juice,  and  change  of  color  of  juice  on  ex- 
posure  to  tiie  atmosphere. 

OBANOB  MILK  MUSHROOM. 

This  agaric  is  highly  recommended  by  different  authors.  It  belongs 
to  the  genus  Lactarius,  or  the  milk-bearing  group.  As  a  group,  the 
milk  fungi  are  the  only  ones  which  receive  general  commendation  as 
esculent.  Lactarius  deliciosus  (Fig.  1  of  Plate  2)  is  easily  distinguished 
from  any  other  of  the  group  by  the  orange  or  red-colored  milk  it  exudes 
on  being  bruised  or  broken.  The  bruis^  parts  turn,  on  exposure,  to  a 
dull  green  color,  as  does  the  milk  also  on  exposure  to  the  atmosphere. 
This  mushroom  nas  afLrm,  juicy  flesh,  and  the  richly-colored  top  is  com- 
monly but  not  always  marked  with  deeper-colored  zones.  The  stem  is 
often  spotted  with  red ;  gills  same  color  as  the  pileus.  It  is  found  in 
fir  plantations,  pine,  and  swampy  woods.  It  can  be  distinguished  read- 
ily from  another  and  a  poisonous  species,  which  is  similar  in  shape  and 
size,  by  its  deeper  color  and  by  its  orange-colored  milk,  the  milk  of  the 
XK)isonous  species  being  white  and  unchangeable.  The  flavor  of  the  de- 
liciosus, when  cooked,  is  said  to  resemble  that  of  kidney  stew. 

Mode  of  cooking.— ^*  The  rich  gravy  it  produces  is  its  chief  characteristic,  and 
hence  it  commends  itself  to  make  a  rich  gravy  sauce,  or  as  an  ingredient  in  soups.  It 
requires  delicate  cooking,  for,  though  fleshy,  it  becomes  tough  if  kept  on  the  fire  until 
all  the  Juice  is  exuded.  Baking  is  perhaps  the  best  process  for  this  agaric  to  pass 
through." 

OHANTABBLLE. 

Whereverfound  Gantharellus  cibarious  (Fig.2)  grows  in  great  profusion. 
It  is  very  popular  in  Europe,  where,  in  some  localities,  the  inhabitants 
make  it  their  principal  food.  It  is  easily  recognized  by  its  rich  color 
and  the  peculiar  form  of  its  gills.  It  is  generally  found  in  light  woods 
and  high  situations.  The  pileus  is  lobed  and  irregular  in  shape.  When 
young  it  is  dome-like,  the  margin  rolled  in ;  as  it  approaches  maturity 
the  margin  expands,  forming  an  irregular,  wavy  line,  and  is  orange  or 
deep  yellow,  somewhat  resembling  that  of  the  yelk  of  an  egg.  It  its 
youth  the  stalk  is  tough,  white,  and  solid,  becoming  hollow  in  maturity. 
The  giUs,  which  appear  like  short,  branching  veins,  are  thick  and  wide 
irt,  and  are  of  the  same  color  as,  the  pileus.    The  texture  is  smooth. 
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the  flesb  is  white  and  dense  and  has  a  pleasant  odor.  Vittadina  com- 
pares it  to  that  of  pinms.  It  is  somewhat  dry  and  tongh  in  character, 
and  therefore  requires  slow  and  long  stewing,  with  plenty  of  liqnid.  In 
selecting  them  for  cnlinary  pnrposes,  crisp  and  heavy  ones  shonld  be 
chosen  in  xireference  to  light  and  soft  ones,  being  less  likely  to  become 
leathery  in  cooking.  Some  recommend  soaking  them  in  milk  over  night 
to  render  them  tender. 
Mrs.  Hussey  gives  the  following  receipt : 

Cat  the  mosliTooiuB  across  and  remove  the  stems,  put  them  into  a  closely-coYered 
HMiee-pan  with  a  little  fresh  batter  and  sweat  ilbhem,  take  them  out,  wipe,  and  stew 
in  gravy  or  fHcaseee  until  tender  at  the  lowest  possible  temperature ;  a  groat  heat 
always  destroys  the  flavor. 

A  deleterious  species  of  the  cantharellus,  Cantherelltu  aurantiacus^ 
often  found  in  rank  grass  or  decaying  herbage,  is  of  the  same  color,  and 
by  a  careless  observer  might  be  taken  for  the  wholesome  species.  A 
little  care  and  attention  to  detail,  however,  will  enable  one  to  distin- 
guish one  from  the  other.  In  the  Cantharellus  aurantiaxms  the  giUs  are 
crowded,  thin,  and  of  a  much  deeper  color  than  the  pileus. 

FAIBY  BINa  CHAHPIGKOlf. 

Majrasmius  oreades  (Fig.  3)  is  represented  by  all  mycologists  as  one 
of  the  most  highly  flavored.  It  grows  in  rings  in  short  pastures  on 
downs  and  by  roadsides,  but  never  in  woods.  It  is  very  well  marked, 
somewhat  tongh,  the  solid  stem  particularly  so.  In  color  it  is  a  bright 
buff.  The  gills  are  wide  apart  and  are  of  a  cream  color.  When  dried 
it  can  be  kept  for  years  without  losing  its  flavor.  <<It  is  much  used  in 
the  French  ^^^  la  mode"  beef  shops  in  London,  with  the  view  of  flavor- 
ing that  dish.''  Badham,  Eev.  M.  J.  Berkeley,  and  Mr.  Worthington  O. 
Smith,  of  England,  highly  recommend  the  fairy  ring  champignon,  and 
it  is  said  by  experts  in  the  culinary  art  that  when  boiled  with  batter  it 
has  an  exquisitely  rich  and  delicious  flavor.  Mr.  Berkeley  says  it  is  so 
common  in  some  districts  of  England  that  bushels  may  be  gathered  in 
a  day. 

Another  species  of  this  genus,  found  growing  in  woods  on  dead  leaves, 
is  to  be  avoided.  The  giUs  of  this  species  are  darker  in  color  and  nar- 
rower. It  has  a  hairy  down  at  the  base  of  the  stem,  by  which  it  may 
also  be  distinguished. 

HEDGEHOG  OR  SPINE  MUSHROOM. 

This  genus,  Hydnum  repandum  (Fig.  4),  being  so  well  defined,  having 
spines  instead  of  gills  or  pores,  is  easily  distinguished  from  all  others. 

The  pileus  is  irregular  in  shape,  depressed  in  the  center,  fleshy,  and 
pale  cinnamon  or  yellowish  in  color. 

Flesh  Arm  and  white,  turning  slightly  brown  when  bruised.  The 
spines  are  awlshaped,  of  various  sizes,  crowded  and  running  down, 
X>aler  in  color  than  the  pileus.  Stem  solid,  at  fiist  white  and  then  ta^^Tiy 
cream-color;  spores  round  and  white.  There  are  no  poisonous  species 
in  this  genus,  altboupjh  some  are  too  tough  to  be  considered  edible. 

The  Hydnum  repandum  is  the  most  desirable.  M.  Boques,  an  eminent 
French  mycologist,  says : 

The  general  uae  of  this  fun^uB  throngliout  France,  Italy,  and  Germany  leaves  no 
doalit  ae  to  ita  good  qnalitiee. 
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It  is  common  in  oak  and  pine  woods  in  England.  Mrs.  Hussey  rec- 
ommends stewing  this  mashroom  in  brown  or  white  sauce. 

Cook  slowly  and  for  a  long  time,  andjkeep  well  supplied  with  liquid,  it  being  nat- 
urally deficient  in  moisture. 

Its  dry  nature  makes  it  easy  to  preserve,  and  it  may  be  kept  for  a 
great  length  of  time. 

MEADOW  MUSHROOM. 

To  distinguish  the  common  meadow  mushroom,  Agaricus  (psalliota) 
campestris  (Fig.  6),  requires  ver^  little  discrimination.  The  cap  or  pileus 
is  fleshy,  white,  or  tawny,  sometimes  brownish.  When  it  is  in  its  best 
condition  for  use  the  gills  are  a  beautiful  pink  in  color  j  ultimately  they 
become  a  deep  brown,  reaching  nearly  to  the  stem,  which  carries  a  well- 
marked  white  woolly  ring  or  volva.  The  cap  is  usually  more  or  less 
adorned  with  minute  silky  fibrils.  The  margin  generally  extends  a  lit- 
tle beyond  the  outer  extremity  of  the  gills.  It  has  an  enticing  fragrance, 
and  the  white  flesh  is  sometimes  inclined  tochaugctopink  when  broken. 
It  grows  in  open  grassy  places,  in  fields  and  rich  pastures,  but  never  in 
thick  woods. 

It  may  be  prepared  for  the  table  by  stewing  with  butter,  spice,  pars- 
ley, sweet  herbs,  salt,  and  pepper,  and  a  little  pure  lemon  j nice.  It  makes 
a  fine  catsup,  and  cut  up  in  smaU  pieces  and  stewed  with  butter  makes 
an  agreeable  adjunct  to  a  steak  or  mutton-chop.  The  catsup  may  be 
used  to  give  flavor  to  soup  or  beef  tea. 

This  mushroom  should  bo  eaten  fresh,  and  served  hot. 

Dr.  Badham  says : 

The  mushroom,  Laving  the  same  proximate  principles  as  meat,  requires,  like  meat, 
to  be  cooked  before  these  become  changed. 

Mr.  Worthington  G.  Smith  says : 

.  The  Agaricua  arvensia  (horse  mushroom)  is  a  sj^ecies  very  nearly  allied  to  the  meadow 
mushroom,  and  frequently  grows  with  it,  but  is  coarser,  and  lias  not  the  same  deli- 
cious flavor.  It  is  usually  much  larger,  often  attaining  enormous  dimensions ;  it  turns 
a  brownish  yellow  as  soon  as  broken  or  bruised.  The  top  in  good  specimens  is  smooth 
and  snowy  white ;  the  gills  are  not  the  pure  pink  of  the  meadow  mushroom,  but  a  dirty, 
brownish  white,  ultimately  becoming  brown.  It  has  a  big,  ragged  floccose  ring,  and 
the  pithy  stem  is  inclined  to  be  hollow. 

MANED  AGARIC. 

The  maned  agaric,  Coprinna  comatus  (Fig.  6),  is  considered  one  of  the 
Tnost  delicious  of  all  the  mushroom  tribe  when  in  its  young  condition, 
^he  cap  is  at  first  cylindrical,  ultimately  bell-shaped.  It  is  expanded, 
nore  or  less  scaly,  and  soon  splits  longitudinally.  The  epidermis  is  thin, 
lesh  thick  in  the  center  and  very  thin  at  the  margins.  The  gills  are 
^ree,  and  at  first  white  or  pinkish,  then  black,  soon  melting  into  an  inky 
^lid,  whose  black  color  is  due  to  the  black  spores  with  which  it  is  filled, 
lie  ring  on  the  stem  is  movable,  then  disappearing.  The  stem  is  white 
'Ud  hollow.  This  fungus  grows  in  waste  and  grassy  places,  lawns,  and 
•leadows.  Onl,^  ymng  spAPiinou^  -^re  desirable  for  esculent  purposes. 
^^"^  Wortl^ncrt'"    '     -^ni-*.     ..     .       ^ijnlt  d?  r^^nsiderablc  experience, 


-Ar"'~^> 


#i.ov,  iiotf^TU  ii^tm^  r>^,'-  -x/  jouug  tbib  agaric  is  rather  deficient  in 
-  *^er3  tenacious.  Its  dr  s  most  rich  and  its  texture  most  delicate 
u  oiiow  the  pink  color  wi        /pia  margins. 

-  ys  rapidly,  and  should  be  cooked  immediately  after  gathering. 

-.•mrkla  TTTAtb^'l  \tp  fn  Hmil  a.nd  86**^^  '^n  tOASt* 
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MOROHELLA  BSCULBNTA. 

Morckella  esculenta  (Fig.  7)  is  known  nnder  a  variety  of  names — P/wii- 
lu8  esculentus,  HelveUa  esculenta,  &c.  The  genns  Morchella  has  but  few 
species,  and  most  authors  agree  that  all  are  edible.  Berkeley  considers 
the  Morchella  semiUbera  as  doubtful.  The  head  of  the  morel  is  deeply 
pitted,  hollow,  thin,  and  firm,  and  when  fully  grown  is  several  inches  in 
diameter.  The  morel  is  found  in  April  or  May  in  grassy  places  on  the 
border  of  fields  and  the  raised  banks  of  streams,  sometimes  in  fir  or 
chestnut  forests  and  in  hilly  countries.  It  prefers  a  calcareous  ground 
and  flourishes  on  wood  ashes. 

In  Germany,  France,  and  England  it  is  well  known  and  highly  es- 
teemed. In  the  United  States  it  is  little  known,  although  it  grows  in 
several  of  the  States  in  great  abundance.  I  have  had  specimens  of  it 
from  Missouri  and  Wisconsin  and  from  Maryland.  Curtis  speaks  of 
findiog  it  in  North  Carolina,  but  not  in  quantity.  It  is  identical  with 
the  European  morel.  In  Yorkshire,  England,  the  women  who  gather 
cowslips  for  wine  brewing  bring  to  market  a  few  morels  in  the  corner  of 
their  baskets  and  ask  an  extra  shilling  for  them.  The  dried  morel  is 
used  in  parts  of  England  to  give  flavor  to  certain  kinds  of  sauce.  Large 
quantities  of  this  fungus  in  a  prepared  condition  are  imported  into  Eng- 
land ^m  the  continent. 

The  following  receipts  will  illustrate  some  of  the  methods  of  cooking 
this  excellent  mushroom:  "' 

Ilaviuff  washed  and  cleansed  from  tbem  the  earth  which  is  apt  to  coUeot  in  the  hol- 
lows of  the  plants,  dry  them  thoroughly  in  a  napkin  and  put  in  a  saaoe-pan  with  pep- 
per, salt,  and  parHley,  adding  or  nut  a  piece  of  bam;  stew  for  an  hour,  pouring  in 
occasionally  a  little  broth  to  prevent  burning.  When  sufficiently  done,  bind  with  the 
yelks  of  two  or  three  eggs  and  servo  on  buttered  toast. 

GLAYABIA  OINEIIEA. 

Of  this  species  (Fig.  8),  M.  0.  Cooke  observes: 

It  has  a  short  thick  stem,  is  very  mnch  'branched  and  irregular,  and  becomes  ulti- 
mately of  a  cincrous  hue.  The  substance  is  brittle  and  not  tough,  as  in  some  species. 
In  France  it  is  known  nnder  various  names,  aaPieddecoq,  OallinolCf  &.c.,  and  in  Italy 
as  JHtolarossa  ;  in  both  of  those  countries  it  is  eaten. 

It  is  quite  plentiful  in  this  country.  I  have  had  some  fine  specimens 
from  the  White  Mountains.  All  the  white-spored  claverias  are  whole- 
some. 

OLAYABIA  HUGOSA. 

This  species,  Clavaria  rugosa  (Fig.  9),  is  not  generally  found  in  suffi- 
cient quantities  to  make  it  of  much  value  as  an  esculent,  but  it  is  whole- 
some and  can  be  cooked  with  other  varieties  of  the  Clavaria,  It  is 
irregular  in  shape,  white,  and  sometimes  delicately  tinted  with  gray. 
Before  cooking  the  Clavaria  should  be  sweated  with  butter  over  a  slow 
fire  and  the  liquor  thrown  away.  The  Clavaria  should  then  be  wrapped 
in  slices  of  bficon  and  stewed  for  an  hour  in  a  little  sauce  or  gravy  sea- 
soned with  salt,  pepper,  and  parsley,  then  served  with  white  sauce. 

EDIBLE   PORE  MUSHBOOM. 

Dr.  Badham  says  of  the  Boletus  edulis  (Fig.  10): 

The  word  boletus,  which  has  at  different  times  and  under  different  mycologists 
been  made  to  represent  in  torn  many  different  funguses,  is  now  restricted  to  such  au 
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have  a  soft  flesh,  vertical  tubes  underneath,  round  or  angular,  slightly  connected  to- 
gether and  with  the  substance  of  the  cap,  open  below  and  lined  by  the  sporiferous 
membrane ;  the  cap  horizontal,  very  fleshy ;  the  stalk  generally  reticulate. 

In  this  group  there  are  but  few  edible  species  and  some  very  dele- 
terious. The  flesh  of  the  poisonous  species  invariably  turns  blue  when 
bruised  or  broken.  That  of  the  edible  species  does  liot  turn  blue.  This 
is  an  important  general  distinction,  which  will  save  much  inconvenience, 
at  least,  if  kept  in  mind.  "The  Boletus  edulis,^  says  Badham,  "cannot 
be  mistaken  for  any  other  boletus  because  it  alone  presents  all  the  fol- 
lowing characters  united,  viz:  A  cap,  the  surface  of  which  is  smooth; 
tubes,  the  color  of  which  varies  with  each  period  of  its  growth ;  beau- 
tiful and  singular  reticulation  of  the  stalk,  especially  towards  the  upper 
portion,  and  a  flesh  which  is  white  and  unchanging.^ 

The  cup  is  brown.  At  first  the  tubes  are  white,  then  pale  yellow, 
and  when  mature  a  dull,  greenish  yellow.  For  table  use  the  specimens 
should  be  gathered  when  tubes  are  pale  yellow;  it  is  then  most  tender. 
The  stem  is  solid  and  quite  thick,  at  first  white,  but  turning  to  light 
brown  in  maturity,  displaying  near  the  tep  a  network  of  pinkish  veins. 
It  is  sold  in  quantities  in  Italy.  It  is  also  quite  popular  in  Hungary, 
Germany,  Russia,  and  other  European  countries.  It  grows  most 
abundantly  in  the  autumn,  although  often  found  in  spring  and  sum- 
mer. It  is  found  chiefly  in  woods,  more  especially  in  those  of  pine,  oak, 
and  chestnut.  The  following  receipt  for  cooking  the  boletus  is  given 
by  Persoon: 

It  may  be  cooked  in  white  sauce,  with  or  without  chicken  in  fricassee,  broiled  or 
baked  with  butter,  salad-oil,  pepper,  salt,  chopped  herbs,  and  bread  crumbs,  to  which 
add  some  ham  or  a  mince  of  anchovy. 

Its  flesh  is  tender  and  juicy,  and  its  requires  less  cooking  than  some 
of  the  teugher  mushrooms. 

PUFF-BiXL. 

The  giant  puff-ball,  Lycoperdon  giganteum  (Fig.  11},  so  generally 
neglected,  is  one  of  the  most  valuable  of  edible  fungi.  It  is  readily 
distinguished  from  other  puff-balls  and  allied  flingi  by  its  large  size, 
it  being  from  10  to  20  inches  in  diameter,  and  by  its  structure  is  easily 
separated  from  all  other  large  fungous  growths.  It  is  somewhat  globose 
in  form,  whitish,  or  pale  yellowish  brown  in  color,  filled  with  a  soft, 
white  flesh  when  immature,  which  changes  to  an  elastic  yellowish- 
3rown  cottony  but  dusty  mass  of  filaments  and  spores  when  mature. 

In  this  state  the  peel  or  rind  breaks  up  and  gradually  falls  away  in 
(ragments.  I  have  made  full  inquiry  regarding  it  among  connoisseurs 
^nd  have  not  found  a  dissenting  voice  as  to  its  value  as  an  esculent, 
-i^il  mycologists  are  agreed  as  to  its  edibility  and  tender  character.    All 

he  species  are  edible,  but  the  smooth-skinned  varieties  are  more  pala- 

-'ble  than  the  rough-skinned, 
'^'^-•adini,  an  Italian  mycologist,  says: 

V0^..  ^e  giant  puff-baU  is  conveniently  situated  you  should  only  take  one  slice  at 
mc      i<-*«ng  it  horizontally  and  usin^  great  care  not  to  disturb  its  growth,  to  pre- 
-<  '  »ud  thus  one  may  have  a  fritter  every  day  for  a  week. 

J I  k'  J.  Oooke,the  eminent  London  mycologist,  writes  with  enthu- 
Mi^n  V  he  merits  of  the  giant  puff-ball  as  an  esculent,  deeming  it  a 
lAiiKTL.vf,.   ^rtf)akilEtst  relish. 
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Mrs.  Hussey,  of  England,  gives  the  following  receipt  for  puff-ball 
omelette : 

First  remoye  the  onter  skin ;  cnt  in  slices  half  an  inch  tliiok,  have  ready  some 
chopped  herbs,  i>epper,  and  salt;  dip  the  slices  in  yelk  of  egg,  and  sprinkle  the  herbs 
upon  theoDLj  fry  in  nresh  butter,  and  eat  immediately. 

The  puil-balls  must  be  gatnerod  ^oniig.  If  the  substance  within  is  white  and 
pulpy  it  is  in  good  condition  for  dressing,  but  if  marked  with  yellow  stains  it  should 
oe  rejected. 

The  puff-ball  is  found  growing  in  profusion  in  many  parts  of  the 
United  States,  and  a  few  flue  specimens  have  been  forwarded  to  the 
Department  for  inspection.  I  have  myself  tested  a  fine  specimen  of 
the  giant  puff-ball,  found  in  the  Department  grounds,  finding  it  when 
fWed  in  egg-batter  very  delicious  eating. 

J.  M.  Drage,  of  Glencoe,  Dodge  County,  Nebraska,  writes  to  the  De- 
partment under  date  of  April  9, 1878 : 

I  am  much  interested  in  the  article,  **  Edible  Fungi,''  published  in  the  Department 
report  for  1876.  We  have  here  a  species  of  puff-ball  which  when  young  has  firm 
white  flesh,  and  I  think  would  be  good  to  eat.  It  sometimes  grows  to  a  large  size. 
It  is  usually  quite  abundant  on  the  prairies  in  summer,  and,  if  edible,  would  offer  a 
large  amount  of  food. 

I  am  informed  that  the  giant  puff-ball,  Lyeoperdon  gigant&umj  is  found 
in  great  abundance  growing  on  the  Oenesee  flats,  Livingston  County, 
Kew  York. 

LIYEB  FXJNGTJS. 

This  fungus,  Fistulina  hqaatioa  ^Fig.  12),  is  frequently  found  on  old 
oaks,  chestnuts,  and  ash.  It  develops  from  the  rotten  bark.  It  appears 
first  as  a  rosy  pimple  at  any  time  during  the  summer  season.  In  a  very 
short  time  it  becomes  tongue-shaped,  and  assumes  the  color  of  a  beet- 
root. In  a  few  days  it  changes  form  again,  becoming  broad  in  compar- 
ison to  its  length  and  changing  in  color  to  a  deep  blood  red.  Its  lower 
surface  is  often  paler  than  it«  upper,  it  being  tinged  with  yellow  and 
pink  hues.  It  requires  about  two  weeks  to  attain  Its  highest  develop- 
ment, after  which  it  gradually  decays. 

It  varies  in  size  from  a  few  inches  to  several  feet  in  circumference. 
Eev.  M.  J.  Berkeley  mentions  one  which  weighed  30  pounds.  It  has 
been  styled  the  ^'poor  man's  fungus,"  and  in  flavor  resembles  meat  more 
than  any  other. 

When  young  and  tender  it  can  be  sliced  and  broiled  or  minced  and 
stewed,  making  a  delicious  dish.  When  old  the  stock  is  rather  tough 
for  good  eating,  but  the  gravy  taken  from  it  is  equal  to  that  of  the  best 
beefsteak.  The  following  receipt  for  cooking  this  fungus  is  recom- 
mended :  Slice  and  macerate  it,  add  pepper  and  salt,  a  little  lemon^  and 
minced  eschalots,  a  species  of  onion  or  garlic  ]  then  strain  and  boil  the 
liquid,  which  makes  most  excellent  beef  gravy. 

This  fungus  is  esteemed  in  Europe,  where  it  is  eaten  prepared  in  a 
variety  of  ways.  Where  it  grows  at  aJl,  it  grows  abundantly.  I  have 
found  some  fine  specimens  in  the  District  of  Columbia. 

METHODS  OP  CULTIVATION. 

Many  methods  of  cultivating  the  common  meadow  mushroom  have 
been  i)resented  by  different  growers,  but  all  agree  as  to  the  value  of 
the  general  methods  in  practice.  Nearly  every  farm  and  nursery  affords 
the  conditions  necessary  to  cultivate  the  ordinary  field  mushrooms ; 
such  as  sheltered  sheds,  stables,  and  small  hot-beds  for  winter  cultiva- 
tion, and  melon  patches,  cucumber  pits,  &c.,  for  summer  culture. 
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Mushroom  spawn  in  *' bricks"  can  be  easily  obtained  from  the  seeds- 
men. Katural  or  virgin  spawn,  which  is  considered  by  many  experi- 
enced growers  as  preferable  to  the  artificial,  can  be  obtained  in  most 
places  where  horses  are  kept.  It  is  found  in  half  decomposed  manure- 
lieaps,  generally  where  horse-droppings  have  accumulated  under  cover. 
It  is  easily  distinguished  by  its  white  filamentous  character  and  by  its 
mushroom  odor.    When  dried  it  can  be  kept  for  years. 

Mushroom  beds  are  easily  formed  on  the  floor  of  sheds  by  carrying 
in  the  fresh  stable  dung,  adding  to  it  about  one-fourth  of  good  loam, 
mixing  both  together,  pressing  firmly  down,  and  letting  the  mass  re- 
main about  two  weeks  untouched.  By  this  time  the  temperature  will 
be  on  the  decline,  and  when  it  falls  anywhere  between  50^  and  CO^  F,, 
break  the  spawn  bricks  into  pieces  2  inches  square  and  plant.  12  inches 
apart,  3  inches  below  the  surface.  By  means  of  any  suitable  instru- 
ment beat  the  mass  down  firmly,  then  add  3  inches  of  good  soil  and 
beat  again. 

Mushrooms  generally  take  six  weeks  to  fit  them  for  eating  purposes. 
When  ready  they  should  be  carefully  cut  off  with  a  knife,  not  broken. 

Hobinson,  author  of  an  instructive  work  on  ninshroom  culture,  rec- 
ommends that  the  bed  should  not  be  finally  earthed  until  the  spawn 
is  seen  beginning  to  spread  its  white  filaments  through  the  mass;  and 
should  it  fail  to  do  this  in  eight  or  ten  days  after  spawning,  the  condi- 
tions being  favorable,  it  is  better  to  insert  fresh  spawn  or  to  remake  the 
bed,  adding  fresh  materials  if  it  be  found  to  fail  from  being  too  cold. 
The  temperature  of  the  beds  at  spawning  time  should  not  exceed  80^ 
F. ;  70O  is  considered  the  most  suitable  regular  temperature. 

With  regard  to  the  depth  at  which  spawn  should  be  placed,  Mr.  Rob- 
inson says :  *<  It  would  be  better  not  to  put  it  at  any  uniform  depth,  but 
so  that  while  one  piece  of  it  may  be  at  a  depth  of  6  inches  or  nearly  so, 
others  may  touch  the  surface.  This  would  allow  of  the  spawn  vegetat- 
ing at  a  depth  and  temperature  most  congenial  to  it." 

Mushrooms  may  13e  cultivated  in  warm  cellars,  in  boxes  about  4  feet 
square  by  18  inches  in  depth,  for  family  nse. 

THOMAS  TAYLOR,  M.  D., 

Micro8C(ypist, 

Hon.  Norman  J.  Colman, 

Commissioner. 
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Sm:  I  have  tlie  honor  to  submit  herewith  a  report  on  the  operations 
of  this  division  daring  the  past  year. 

In  this  report  will  be  found  a  r68um6  of  the  principal  work  carried  on 
by  the  division,  divested  of  such  merely  technical  information  as  might 
be  of  use  to  the  professional  chemist  but  not  to  the  agriculturist. 

In  the  preceding  year  a  considerable  amount  of  work  was  done  by  the 
division  in  the  analysis  of  dairy  products,  having  for  its  object  the  de- 
termination of  a  standard  of  good  milk  and  butter  and  the  detection  of 
the  extent  of  the  adulteration  which  these  substances  are  subjected  to. 
It  was  hoped  that  this  work  might  be  continued  daring  the  year  which 
has  just  passed,  but  the  magnitude  of  the  work  required  by  the  experi- 
ments in  the  manufacture  of  sugar  rendered  this  plan  impossible.  Nev- 
ertheless the  importance  of  the  study  of  food  adalterations  in  general 
appears  to  be  of  so  great  importance  that  it  has  been  continued  by  an 
investigation  of  honey  and  its  adulterations.  It  is  the  purpose  of  the 
division,  in  accordance  with  your  suggestions,  to  extend  such  investi- 
gations so  as  to  include  all  the  more  important  varieties  of  food. 

HONEY  AND  ITS  ADULTEBATI0N8. 

Pure  honey  is  the  nectar  of  flowers  passed  through  the  organism  of 
the  bee  and  stored  in  a  comb.  Adulterated  honey  is  any  compound  or 
preparation  known  or  sold  as  honey,  which  has  not  been  formed  in  the 
manner  described.  Chemically  considered,  therefore,  pure  honey  con- 
sists of  the  substances  gathered  by  the  bc^  from  flowers,  subjected  to 
such  modifications  as  they  may  undergo  in  the  insect  laboratory  through 
which  they  pass. 

The  saccharine  exudation  of  flowers  consists  of  a  mixture  of  various 
sugars,  containing  in  the  form  of  pollen  a  small  quantity  of  nitrogenous 
matter.  The  exact  number  and  kind  of  sugars  in  the  nectar  of  flowers 
has  never  been  determined.  Wilson  *  estimated  the  reducing  sngar  and 
sucrose  in  the  nectar  of  certain  flowers.  All  the  sngars,  however,  reduc- 
ing copper,  were  classed  as  glucose.  In  general,  the  total  quantities  of 
such  sugars  were  greater  than  the  sucrose  present.  In  the  flower  of  the 
red  clover  the  glucose  was  three  times  as  much  as  the  sucrose.  Since 
in  pure  honeys  there  is  very  little  sucrose,  it  follows  that  the  chief  change 
which  the  nectar  undergoes  before  it  appears  as  honey  is  in  the  inver- 
sion of  sucrose. 

During  the  last  year  several  samples  of  honey  have  been  examined, 
some  of  which  were  known  to  be  genuine  and  others  of  unknown  origin. 

*  Chemical  News,  vol.  38,  p.  93. 
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Following  is  a  description  of  the  various  samples  examined: 
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Choice  goldonrod  honey,  from  William  Thompson,  Wayno  County,  N.  Y 

Choice  comb  honey,  from  Qithuns  ic  Bexamer,  FbilaUoljibia,  Pa 

do 

do 

Strained  honey,  marked  C.  O.,  Perrino,  Indiana 

A  very  dark  honey,  exhibited  at  Indiana  Boe  Keepers*  A ssociation 

Choice  clover  honey,  from  Charles  Israel.  New  York 

Pure  white  clover  lioney^,  marked  G.  R.  X.  X.,  Pen nsy Ivunia 

Iloney  in  comb,  locality  not  f^iven  

California  comb  honey,'  boacht  in  LHfa:fette,  Ind 

Strained  honey,  marked  C.  O.,  Perrine,  Indiana 

ifiiu(le  brand  honey  (in  comb),  Cayuj^a  County,  N.  Y.,  bought  in  open  market,  La- 
ca^ette,  Ind. 

White  clover  honey,  from  C.  W.  Hutchinson,  Acton,  Marion  County,  Ind 

Sample  from  Louisiana,  C.  F.  Muth,  Cincinnati,  Ohio 

Basswood  or  linn)lioney,  from  Illinois,  C.  F.  Muth,  (Cincinnati,  Ohio 

lianffrore  honey,  from  Florida,  C.  F.  Mntb,  Oinciunnti,  Ohio 

Pure  white  clover  lioney,  apiary.  M.  B.  Shaw.  378  Union  .street,  Indiauapollis,  Ind 

Strained  honey,  from  choice  selected  white  clover 

Pure  eztracteo  honey  (crystalllxed),  from  W  F.  Weir,  South  River,  Md 

Pore  extracted  honey  (liquid),  firom  R.  F.  Weir,  South  Rivor,  Md 

Ko  brand— from  J.  Hepsburgcr,  >^aryland 

Comb  honey,  mnde  in  Tippocanot)  County,  Ind 

Strained  honev,  bought  in  bulk 

Comb  honey,  oought  in  open  market,  Indianapolis,  lud.,  from  II.  K.  Thurbur,  New 

York. 

Pure  maohine  extracted  honey,  Italian  A  pinry,  F.  W.  Abbots  Indianapolis  Ind    

Sample  marked  B.  F.  Davis,  >f orth  Salem,  UendrickH  County,  1  ud 

White  clover  and  bass-wood  honey  (comb),  Linden  Phico  Apiary,  IndiaiuipoIiH,  Ind., 

Pugh  ic  Dongherty. 

Choice  extracted  honey — strictly  pure,  fh)m  McCone  &  llildreth,  Now  York 

No  brand— from  Charles  S.  Duval,  Spencerville,  Md 

Comb  honey,  made  in  Tippecanoe  County,  Ind 

Comb  honey,  from  Chicaco,  III 

Comb  honey,  made  in  California 

Straineil  honev,  marked  white  clover,  XX  C  and  R 

Comb  honoy,  bought  in  open  market,  Indianapolis,  Ind , 

Pure  extracted  honey,  from  F.  S.  Bull  &  Sons,  Valpai-aiHo,  Ind 

Pure  extracted  honey,  fipom  Dougherty  &.  McKee,  Ind  iauapolis,  Ind 

Extracted  honey  (dark ),  snpposorl  to  be  from  sunflowers 

Sample,  donated  by  C.  F.  M^ith,  Cincinnati,  Ohio 

Clover  honey,  donated  by  C.  F.  Muth,  Cincinnati,  Ohio , 

White  sage  honey,  from  J.  E.  Pleasants,  Santa  Anna,  Los  Angeles  County,  Cal 

Sumac  honey,  from  J.  E.  Pleasants,  Santa  Anna,  Los  Angeles  County,  Cal 

Clover  honey,  from  near  Cincinnati,  C.  F.  Muth,  Cincinnati,  Ohio 


Ceii(t. 


2r) 


2J 

25 

30 

2(1 
2:i 


30 
30 
•JU 
20 
20 
20 
20 
25 

30 


25 
20 
25 
20 
20 
30 
25 


For  convenience  of  study  the  analyses  of  the  above  samples  are  ar- 
ranged in  five  groups. 

In  Table  No.  1  are  collected  the  analyses  of  those  samples  which  wore 
adulterated  with  starch  sirup. 

In  Table  "So,  2  are  found  those  samples  which  apparently  were  adul- 
«-T.ted  with  sucrose, 
m  Table  No.  3  are  grouped  those  samples  to  which  it  appears  that  in- 
^rt  sugar  may  have  been  added. 

n  Table  No.  4  are  found  the  analyses  of  those  samples  which  appear 
'•  oe  genuine. 

«  Table  No.  6  are  collected  the  analyses  of  those  specimeps  which 
v^xo  obtained  from  prodp'^^^s  ^^^  ri^alers,  and  which  1  have  every  reason 
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REMARKS  ON  TABLES. 

The  temperature  at  wbicli  the  direct  polarization  is  taken  is  given,  so 
that  if  any  great  difference  in  the  two  temperatures  should  occur  it  can 
be  at  once  noted.  Since  the  temperature  has  amarked  influence  on  the 
liiivo-rotatory  power  of  invert  sugar  it  should  always  be  taken  into  ac- 
count ia  expressing  the  data  of  the  work.  In  order  to  secure  results 
which  are  stricUgr  comparable,  some  definite  degree  of  temperature  should 
be  chosen  at  wliich  all  the  polarizations  should  be  made  or  to  which  they 
should  be  reduced.  I  fim  now  having  an  instrument  constructed  which 
will  enable  me  to  make  all  such  polarizations  at  any  selected  tempera- 
ture. 

The  percentage  of  reducing  sugar  is  calculated  for  dextrose,  and  the 
numbers,  therefore,  must  be  taken  with  this  understanding.  In  the  last 
column  of  each  table  are  found  the  percentages  of  such  sugars  in  terms 
of  total  solids.  This  gives  a  much  better  idea  of  their  relative  amount 
than  if  they  were  expressed  in  percentages  of  the  weight  of  the  sub- 
stances examined. 

In  the  polarizations  the  numbers  given  are  divisions  of  the  cane  sugar 
scale  of  a  large  Laurent  shadow  polariscope  in  which  1G.2  grams  of  pure 
sugar  in  a  volume  of  100  cubic  centimeters  will  produce  a  right-handed 
rototion  of  100.  The  sucrose  was  calculated  from  the  two  polariscopic 
readings  (before  and  after  inversion)  by  the  usual  formula. 

Table  No.  L — In  all  these  samples,  as  indicated  by  the  analyses,  starch 
sirup  (glucose)  was  largely  used  as  an  adulterant. 

In  No.  V  very  little  real  honey  could  have  been  present.  The  sample 
was  composed  almost  exclusively  of  starch-sirup  and  of  sucrose,  which 
had  been  added  to  give  it  sweetness. 

In  the  other  cases  the  sucrose  which  was  found  by  analysis  was  doubt- 
less originally  present  in  the  honey  part  of  the  mixture,  since,  had  it 
been  added  as  an  adulterant  more  of  it  would  have  been  found.  The 
characteristics  of  each  sample,  as  well  as  of  all  of  them  collectively,  can 
be  seen  by  studying  the  table. 

Table  Ko.  11, — The  mean  percentage  of  sucrose  present  in  these  sam- 
ples, as  determined  by  double  polarization,  is  11.79,  and  by  re<luction 
14.58,  with  the  exception  of  No.  II,  to  which  sucrose  was  uudoubte<lly 
added.  I  cannot  think  that  any  sucrose  was  added  by  producer  or 
dealer,  on  account  of  the  small  percentage  of  it  found.  In  such  cases 
it  is  proper  to  suppose  that  the  bees  had  access  to  flowers  whose  nectar 
was  TtCh  in  sucrose,  or  that  had  been  fed  a  solution  of  that  substance. 
The  use  of  solutions  of  sucrose  as  bee  food  is  not  unusual. 

Table  No.  HI. — These  sixteen  samples  are  grouped  together  on  ac- 
'»,ount  of  their  great  laevorotatory  power.  For  the  first  polarization  this 
iimounts  to  16.75  divisions  and  for  the  inverted  liquids  to  18.10.  It  is 
possible  that  this  great  deviation  to  the  left  may  have  been  due  to  the 
mtire  absence  of  dextrine  or  sucrose  in  the  honeys,  or  that  it  might  have 
produced  by  the  bee  food  being  rich  in  sucrose,  which  sufi'ered  a 

Hx^y  complete  inversion  in  the  body  of  the  insect. 

.t  would  be  quite  improper  to  definitely  assert  that  invert  sugar-sirup 

1  been  added  as  an  intended  adulterant.  I  think  it  quite  possible 
hat  bees  having  access  to  sucrose  food  might  at  one  time  produce  a 
»^ney  like  that  in  Table  No.  II  and  at  another  like  that  in  Table  No.  III. 

\ible  No.  IV. — ^These  honeys  all  appear  to  be  genuine,  although  it  is 
-'Td  to  draw  the  line  between  such  samples  as  Nos.  31  and  32,  and  those 
hixnd  m  Table  No.  HI.  ^ho  ^nean  reading  to  the  left  is  7.40  divisions 
lAfn-      r^ers'^^n  i»"d  11.....    nt^r^^ards.     The  mean  of  undetermined 
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solids  is  7.5G,  and  tho  percentage  of  rednciug  sugar  before  Inversiou  to 
total  solids  8G.77;  the  means  of  sucrose  as  determined  by  both  methods 
are  low  and  fairly  agree,  although  as  in  the  other  tables  they  differ 
widely  in  single  instances. 

Table  No.  V. — ^These  honeys,  obtained  directly  or  indirectly  from  well- 
known  apiarists,  I  have  every  reason  to  believe  to  be  pure.  K  they 
contain  uuy  adulteration  it  has  been  added  by  artificial  feeding  and  not 
intentionally.  It  will  be  observed  that  these  honeys  are  strongly  lievo- 
rotatory,  and  indeed  so  much  so  that  some  of  them  might  have  appeared 
in  Table  No.  III. 

It  will  be  instructive  to  compare  the  numbers  in  tho  above  tables  with 
those  obtained  by  other  analysts.  Koenig*  gives  the  following  mean 
of  seventeen  analyses : 


Water 

Albumiooidf  ... 
Grape-aagar.... 

Saorose 

PaUen 

Aah 

Phoephorlo  acid 


Percent 


19.  CI 

L20 

70.06 

2.76 

.17 

.19 

.03 


O.  Hehner  t  gives  the  following  numbers  as  the  mean  of  twenty-flve 
samples: 


Percent. 

Olaooae  .••>•*.•..•...•.>..■••.•••.••. 

67.2 
19.2 
13.5 

Water 

Not  determined  ...................... 

According  to  Hehner,  the  fluidity  of  the  honey  does  not  depend  on 
the  amount  of  honey  it  contains.  In  ten  cases  the  quantity  of  glucose 
after  inversion  was  less  than  before,  in  one  instance  5.23  per  cent.  less. 
The  rotating  power  was  generally  zero,  a  condition  which  I  have  never 
found  in  American  honeys,  genuine  or  artiflcial.  These  conclusions  are 
so  at  variance  with  ordinary  experience  as  to  indicate  that  the  samples 
analyzed  were  anomalous  or  the  methods  employed  unreliable. 

Sieben  X  gives  the  mean  composition  of  sixty  samples  of  honey  as 
follows : 


Dextrose... 
L«evalo8e. . 
Sucrose  .... 

Water 

Kon-sugars 


Percent 


34.71 
39. 24 

1  80 
19.98 

5.  U2 


The  solids  not  determined,  as  will  be  seen  by  the  analyses  presented 
in  this  report,  are  of  considerable  importance.  In  adulterations  with 
the  starch  sirup  these  undetermined  solids  consi.st  chief!}'  of  maltose 

•  NahruDgsmittel,  p.  161. 

t  Analyst,  vol.  9,  pp.' 64  et  seq. 

t  Zeitsch.  d.  Ver.  f.  d.  Ruebenznckor-Industrie,  vol.  34,  pp.  837  et  seq. 
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and  dextrine.  In  many  other  cases  dextrine,  aa  will  be  shown  furi-her 
on,  is  doubtless  present. 

Genuine  honey  has  also  a  slightly  acid  reaction.  This  aeidity  is  due 
either  to  certain  organic  acids  derived  from  the  plants  or  more  probably 
to  an  acid  fiimished  by  the  bee  itself.  The  kind  and  quantity  of  acids  in 
honey  have  not  been  accurately  studied.  I  have  found  the  total  acidity 
measured  as  formic  acid  to  be  about  .02  per  cent.  That  the  acid  fur- 
nishe<l  by  the  bee  is  formic  there  is  little  doubt.  Will*  states  that  ho 
has  found  the  active  principle  of  the  poison  of  all  hymenoptera  to  be 
formic  acid.  Carlet.t  in  a  communication  to  the  French  Academy,  shows 
that  the  poison  of  ail  the  hymenoptera  has  an  acid  reaction,  but  that  it 
contains  also  an  active  alkaline  substance.  The  activity  of  the  poison 
ia  conditioned  on  the  presence  of  both  the  acid  ^nd  alkali.  The  acid  is 
always  in  large  excess  and  each  substance  is  furnished  by  a  special 
gland.  The  inversion  of  the  cane-sugar  in  the  organism  of  the  bee  may 
be  due  to  the  presence  of  these  acids.  On  the  other  hand,  it  is  plain  that 
certain  species  of  pine  and  some  other  plants  furnish  formic  acid,  and 
therefore  the  detection  of  this  acid  in  honey  is  not  positive  evidence 
that  it  is  derived  from  the  bee.  In  a  recent  article  J  the  author  claims 
that  the  formic  acid  which  honey  contains  tends  to  preserve  it  from  fer- 
mentation. Honey  sirup,  from  which  the  greater  part  of  the  formic 
acid  has  been  washed  out  or  expelled  by  heat,  does  not  keep  as  well  as 
the  normal  product.  The  latest  researches  show  that  this  acid  is  de- 
posited by  the  bees  themselves  by  means  of  their  stings.  From  time 
to  time  the  bees  apply  to  the  walls  of  the  cells  of  the  comb  the  tiny 
drops  of  poison  (formic  acid)  that  gather  on  the  ends  of  their  stings. 
Sooner  or  later  this  remarkable  antiseptic  is  incorporated  with  the 
honey.  The  preservative  power  of  this  acid  is  said  to  be  greater  even 
than  that  of  phenol.§ 

A  careful  study  of  the  results  of  these  analyses  shows  the  chief  adul- 
terants of  honey  are  the  following : 

OOMMEBOIAL  aLUCOSE. 

This  eabstance,  on  account  of  its  honey-like  appearance  and  low  price, 
has  been  one  of  the  most  common  substitutes  for  honey.  Mixed  with 
enough  of  the  genuine  article  to  give  it  a  flavor,  it  is  sold  extensively  as 
pore  extracted  honey.  A  very  frequent  method  of  adulteration  is  to 
take  a  few  ounces  of  genuine  comb-honey,  place  in  a  can  holding  1  or  2 
pounds,  and  then  fill  up  with  glucose*  The  real  honey  will  gradually 
diffuse  throughout  the  whole  mass,  giving  the  required  flavor. 

This,  the  most  frequent  sophistication  of  honey,  is  also  the  most 
readily  detected.  The  high  dextro-rotatory  power  of  commercial  glu- 
cose renders  its  detection  by  optical  methods  extremely  easy.  Contain- 
ng  as  it  does  a  considerable  percentage  of  dextrine  and  maltose,  its 
icrcentage  of  reducing  sugar  is  consequently  small.  In  ten  samples 
pnrchas^  at  random  m  the  Eastern  markets  three  were  adulterated  in 
•^is  way.  In  eleven  samples  purchased  in  the  Western  market  onl}"  one 
"OS  glucose.  This  percentage,  however,  does  not  represent  the  actual 
iji.«}ent  of  the  adnlteration.  In  making  these  purchases  I  endeavored  to 
l^et  a  sample  of  each  kind  of  honey  on  sale.  It  will  be  found  that  the 
itrained  honeys  of  commerce  are  quite  generally  adulterated  with  glu- 

*  Schleiden  anA  Foreps,  Not. » Sept.,  1848,  p.  17. 
Comptes  Rendos,  Jane  23,  1884.  p.  1550. 
^  Deatsch  Americanisohe  ApothiiKer-Zeit.,  6,  81,  p.  664. 

A  noint-^«g  PAtirlna^  vol.  1x1,"  p.  1179. 
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BSTBOnON  OF  ADTTLTSnEtATION  WITH   OLtJCOfin. 

I  have  never  yet  found  a  genuine  honey  which  was  not  Isdvo-rotatory. 
Nevertheless  the  taming  of  the  polarized  plane  to  the  right  is  not  con 
clasive  evidence  of  the  presence  of  glocose  unless  the  amount  of  deficc 
tiou  is  more  than  lOO^  of  the  cane-sugar  scale  when  the  amount  of  the 
substance  taken  for  examination  is  the  same  in  weight  as  thaf  required 
by  pure  sucrose  to  read  100  divisions. 

After  treatment  with  .1  volume  of  hj^drochloric  acid  and  heating  t() 
7(P  O.  the  solution  is  cooled  and  repolarized.  If  now  it  still  roads  to  the 
right  the  presence  of  starch  sirup  is  established.  In  such  cases,  ai'tei 
iuversion,  the  free  acid  is  neutralized  and  the  reducing  sugar  deter- 
mined by  an  alkaline  copper  solution.  The  percentage  of  this  sugar  wiU 
fall  much  below  70,  unless  a  large  part  of  the  adulteration  has  b^u  due 
to  cane-sugar. 

OAJXE-BVGtASL  (SXT0B08B). 

A  thick  sirup  made  of  cane-sugar  is  also  used  to  adulterate  honey. 
There  is  only  one  reason  why  it  is  not  more  extensively  employed,  viz. 
its  tendency  to  crystallize.  On  this  account  it  can  only  be  used  in  small 
quantities.  There  would  be  no  dif&culty  in  detecting  added  cane-sugar 
in  honey  were  it  not  for  the  fact  that  we  cannot  definitely  say  how  mudi 
of  this  substance  is  present  in  the  genuine  article.  In  the  analysis 
given  by  Beiben,*  the  mean  of  sucrose  in  the  sixty  samples  was  1.08 
per  cent;  in  one  case,  however,  it  amounted  to  8  per  cent.  In  the  an- 
alyses given  in  this  paper  the  mean  x)ercentage  of  sucrose  in  eight  sam- 
ples ol  genxune  honey  was  2.87,  and  in  seven  samples  which  appear  to  be 
genuine  2.74,  and  in  the  samples  contained  in  Table  No.  Ill,  sixteen  in 
number,  which  may  be  genuine,  1.77  per  cent.  Judging  from  these  an- 
alyses I  would  say  that  it  is  a  rare  thing  to  find  a  genuine  honey  whieh 
contains  more  than  4  per  cent,  sucrose.  In  the  two  samples  of  Oalifomia 
honey,  Kos.  41  and  42,  the  percentage  of  sucrose  is  very  high.  Doubt- 
less uie  Und  of  flower  and  climate  have  much  to  do  with  this,  and  it 
would  not  be  strange  if  Oalifomia  honey,  produced  in  the  unique  con- 
ditions of  dimate  and  flora  which  there  obtain,  should  develop  some 
constant  difference  from  honeys  produced  in  other  parts  of  the  world. 

DETECTION  OF  OANESUOAB  IN  HONEY. 

The  presence  of  cane-sugar  in  honey  is  easily  detected  by  the  process 
of  double  polarization.  Illustration :  Sample  Ko.  14;  weight  of  sample 
taken.  16.2  grams  in  100  cubic  centimeters;  length  of  observation  tube, 
400  millimeters;  reading  of  scale,  — 16;  divide  this  number  by  2  gives, 
— 7.5  divisions,  correct  reading  for  a  200-millimeter  tube.  A^r  inver- 
sion the  reading  in  a  220-millimeter  tube  was — 20.5  divisions;  tempera- 
ture, 23° ;  difference  of  the  two  readings,  13  divided  by  144  — 11.5  equals 
0.81  per  cent.,  equals  sucrose  present. 

The  method  of  double  reduction  of  Fehling's  solution  once  before  and 
once  after  the  inversion  of  the  cane-sugar  can  also  be  employed.  The 
oi)tical  method  is  quicker,  and  when  properly  conducted  more  reliable 
than  the  method  by  reduction.  If  the  rotatory  power  of  the  sample  is 
(jiiite  small,  two  or  three  times  the  normal  quantity  may  be  taken,  and 
the  polarization  conducted  in  a  400  or  500  millimeter  tube. 

INVEKTED  OANE-SUOAB. 

As  an  adulterant  of  honey  the  inverted  cane-sugar  is  much  superior 
to  the  sucrose  itselfl    It  does  not  crystallizie,  and  when  properly  made 

*  Op.  oil 
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!s  palatable  and  wholesome.  BaGrose  is  nsnally  inverted  by  heating 
^it)i  an  acid, and  for  commercial  purposes  snlphoric  acid  is  the  one  goii- 
eriilly  employed.  The  difftcnlty  of  removing  all  traces  of  this  acid  ren- 
ders the  detection  of  inverted  sugar  somewhat  easy  by  the  presence  of 
the  traces  of  the  siQphuric  acid  which  still  remain  in  the  solution.  It  is 
now  said, •however,  that  inverted  sugar  is  made  in  large  quantities  by 
tnntinent  with  brewer's  yeast  and  without  the  use  of  acids  of  any  kind. 
When  added  to  honey  in  largo  quantities  it  can  bo  detected  by  its  great 
IiDvo  rotatory  power,  which,  however,  decreases  rapidly  as  the  tempera- 
ture rises.  At  23°  C.  a  pure  invert  sugar  solution  would  mark  — 32.5 
divisions.  In  the  i)resent  state  of  our  knowledge  It  would  be  difficult  to 
detect  tlic  addition  of  a  small  quantity  of  invert  sugar  to  honey.  From 
tbe  above  studios  it  appears  that  pure  honey  is  essentially  composed  of 
invert  sugar,  together  with  a  certain  portion  of  sugars  optically  inactive 
(anoi)tose),  water,  a  small  quantity  of  albuminous  matter,  ash,  and  solids 
not  sugar,  t.  e.j  those  which,  while  resembling  sugar  in  chemical  com- 
position, arc  yet  not  detected  in  the  ordinary  process  of  analysis. 

In  addition  to  the  above  it  appears  from  the  results  of  a  large  amount 
of  work  done  at  my  suggestion  by  Mr.  G.  L.  Spencer,  that  pure  honey 
contains  a  varying  amount  of  dextrine,  which  in  cases  amounts  to  as 
much  as  4  per  cent.* 

This  investigation  is  still  in  progress,  and  therefore  its  results  cannot 
be  yet  announced.  The  presence  of  dextrine  in  honey  doubtless  ac- 
counts for  the  phenomenon  that  in  some  samples  of  pure  honey  the 
IflBVO-rotatory  x)ower  is  very  small,  or  according  to  some  authors  en- 
tirely disappears,  which  would  not  be  the  case  except  for  the  x)resence 
of  some  highly  dextro-rotatory  substance. 

ESTDIA.TION  OF  WATER  IN  GLUCOSES,  HONEYS,  ETC. 

The  methods  generally  employed  for  the  estimation  of  water  in  vis- 
cous liquids  arc  so  well  known  that  it  will  not  be  necessary  to  describe 
them.  Evaporation  in  flat  dishes,  with  or  without  stirring  and  drying 
with  gypsum  or  sand,  are  the  processes  most  frequently  employed. 

Any  one  who  has  practiced  these  methods  need  not  bo  told  how 
troublesome  and  unsatisfactory  the  results  are.  Variations  in  the  per- 
centages of  moisture  obtained  are  always  expected  and  are  frequently 
alarming. 

The  following  experiments  have  been  tried  to  develop  a  method  which 
will  give  concordant,  and  therefore  comparable,  results. 

The  success  of  the  experiments  was  largely  duo  to  the  even  system  of 
evaporation  afibrded  by  the  steam-drying  oven  described  below. 

This  box  contained  three  horizontal  layers  of  IJ-inch  copper  tubing 
T)laced  at  a  vertical  distance  of  20  centimeters  between  them.  This  sys- 
'^m  of  steam  pipes  was  inclosed  in  a  box  made  of  soapstone.  Any  non- 
<tunducting  material  may  be  used  for  this  box.  Each  layer  of  pipes  is 
•onnectcd  with  the  steam  service  and  with  a  trap.  By  this  arrange- 
uont  all  or  any  one  of  tho  sets  of  tubes  can  be  furnished  with  steam, 
""he  steam  is  admitted  by  an  automatic  valve  by  which  the  pressure  of 
Ha  steam  in  the  tubes  of  the  box  is  constant,  whatever  the  pressure 

^ince  .this  iDvestigation  was  nndertaken,  Amthor  (Rep.  Anal.  Chem.,  1885,  p. 
u«5;  lias  shown  that  honey  gathered  frompine  forests  contains  dextrine  often  in  such 
iQantities  as  to  become  dextro-rotar^.  Ejinger  claims  that  this  phenomenon  is  not 
Tclusively  confined  to  honey  of  coniferoos  origin.  According  to  onr  observations 
^  #on  loft-handed  honey  may  contain  marked  qaantities  of  dextrine.  If  this  be  so  it 
;au  hardly  be  trae,  as  W.  Lent  iGheo^  fm^ipfiil  ^Z)  ofirmsi  that  after  fermentation 
^on#)^    -lej'ift  ¥»a  optioaUy  active  subitance. 
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in  the  boiler  may  be.  The  top  of  the  box  is  arranged  like  the  roof  of  a 
honse  and  carries  a  ventilating  flue  with  a  damper. 

The  box  rests  on  leaden  supports  in  a  lead  box,  over  the  bottom  ot 
which  is  placed  a  layer  of  pumice-stone  saturated  with  sulpharic  acid. 
All  the  air  which  enters  the  box  must  pass  over  this  desiccating  mate- 
rial. It  therefore  reaches  Hie  substances  to  be  dried  in  the  most  favor- 
able conditions.  Each  layer  of  tubes  is  provided  with  a  thermometer. 
The  trap  is  set  so  that  no  water  will  accumulate  in  the  pipes  and  at  tlie 
same  time  as  little  steam  escape  as  possible. 

Experience  has  shown  that  with  20  pounds  pressure  of  steam  the  mid- 
dle system  of  tubes  will  give  a  constant  temperature  of  100^  0.  The 
bottom  and  top  floors  are  a  little  cooler. 

With  40  pounds  pressure  the  central  floor  will  show  a  temperature  of 
1070  C.  when  the  damper  is  closed.  The  dishes  containing  the  sub- 
stances to  be  dried  are  carried  in  trays  made  of  wire  gauze.  A  box  of 
the  size  described  will  hold  more  than  a  hundred  3-inch  dishes. 

OUTLINE  OF  METHOD. 

About  2  grams  of  the  substance  are  taken  and  dissolved  in  alcohoL 
The  alcohol  should  be  of  about  70  per  cent,  strengttiy  so  that  about  5 
cubic  centimeters  of  it  will  dissolve  the  samples  taken.  If  the  sample 
contains  much  dextrine  a  weaker  alcohol  may  be  used.  The  platinum 
dish  and  short  glass  stirring-rod  are  weighed  together.  Fine  sifted 
sand  previously  gently  ignited,  washed  with  distilled  water,  and  dried 
at  1000  0.9  is  now  poured  into  the  dish.  About  15  grams  are  enough. 
The  alcoholic  solution  of  the  sample  is  at  once  taken  up  by  capilluy 
attraction.  The  sample  is  then  dried  in  the  oven  for  half  an  hour  to 
one  hour.  It  is  then  removed,  and.  when  cooled  to  about  7(P  0.,  5  cubic 
centimeters  absolute  alcohol  are  added  and  thoroughly  mixed  with  the 
contents  of  the  dish  by  the  stirring-rod. 

The  sample  is  allowed  to  stand  for  a  few  minutes  until  the  absolute 
alcohol  has  had  opportunity  to  penetrate  all  parts  of  the  saccharine 
sand.  The  dish  is  then  warmed  at  70^  0.  to  75^  O.  for  a  few  moments 
until  nearly  all  the  alcohol  is  driven  ofL  It  is  then  placed  in  the  oven 
and  dried  to  constant  weight. 

DATA  OP  WOEK. 

The  first  attempts  at  drying  were  made  in  an  ordinary  air-bath,  the 
final  temperature  being  carried  up  to  110<^  0.  Owing  to  the  great  difii- 
Gulty  in  securing  an  even  temperature  in  such  a  bath,  tiie  results  obtained 
were  very  unsatisfactory. 

The  following  per  cents,  were  some  of  the  best  of  those  obtained  with 
a  sorghum  sirup : 


Wai^tof 
ilzvp* 

Wfllfhtof 
ir»tcr 

Wtter. 

dzlT«noft 

Ptretnt 

1947 

.6777 

25i71 

xm 

.6800 

2&29 

2.267 

.6828 

25.71 

X688 

.6882 

25.61 

2.609 

.6681 

25.61 

1174 

.5075 

2165 

Other  duplicate  trials  differM^so  vrtdely  as  to  cause  the  abandonment 
of  the  work  at  that  temperature. 
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The  next  trials  were  made  with  a  sample  of  separated  honey. 
The  final  drying  (».  e.^  after  addition  of  the  anhydrous  alcohol)  was 
continued  for  1^  hours  in  the  steam  bath,  at  98^.5. 


Wtlghtof 

Weight  Of 

ifEtor 
dzlT«nof& 

Wftter. 

2.1241 
2.280r 

LTOOT 
X0668 
X1281 

.4880 
.4604 

.8682 
.4188 
.4889 

20.48 
20.19 
20.85 
20.87 
20.89 

To  determine  the  proper  length  of  time  to  secure  the  best  results  on 
final  drying,  the  following  determinations  were  made: 

The  samples  were  taken  fipom  a  can  of  glucose  made  from  sorghum 
seed. 


Tine. 


2ihonni 

4  iioTira.. 

5  hoars. 
64  boon 
7i  hoan 


Water,  flnt 
dish. 


Tvr  cent.. 
23.95 
24.28 
24.87 
24.64 
24.68 


Water,  sec- 
ond dish. 


Percent 
24.14 
24.33 
24.42 
24.68 
24.58 


Water, 
third  dish. 


Per  cent 
23.70 
24.19 
24.21 
24.47 
24.62 


Water, 
fourth  dish. 


Percent 
23.50 
23.01 
23.98 
24.29 
24.82 


Water, 
fifth  dish. 


Ptreent 
24.01 
24.23 
24.47 
94.60 
24.48 


The  temperature  of  the  steam  oven  remained  uniformly  at  98.6^  O. 

These  results  show  that  the  final  drying  should  be  continued  for  six 
hours.  Since  an  oven  like  the  one  used  will  hold  a  hundred  dishes,  and 
has  an  automatic  valve  to  maintain  a  constant  pressure  of  steam,  and 
therefore  a  constant  temperature,  the  long  drying  is  attended  with  no 
inconvenienoe. 

Tlie  abov<*>  procedure  can  be  safely  recommended  as  the  best  method 
of  accurately  determining  the  free  water  in  substances  like  those  men- 
tioned. It  can  also  be  employed  for  other  bodies  insoluble  in  alcohol, 
but  soluble  in  ether,  &c.,  such  as  the  fats.  In  all  cases,  however,  these 
determinations  should  be  made  in  duplicate  or  triplicate.  In  a  matter 
of  such  difficulty,  and  often  of  such  importance,  a  single  trial  should 
not  be  regarded  as  final. 

KUMYS. 

Fermented  mare's  milk  has  long  been  a  favorite  beverage  in  the  East, 
»rhere  it  is  known  as  "  kum^'s."  Although  the  Tartars  and  other  Asiatic 
ribes  use  mare's  milk  for  the  manufacture  of  kumys,  ye#  it  is  not  the 
^cily  kind  that  can  be  employed.  Since  the  consumption  of  milkwino 
las  extended  westward,  cow's  milk  is  chiefly  employed  for  making  it 
^oth  in  Europe  and  America.  Mare's  milk  is  considered  most  suitable^ 
-^  '  fermentation  because  of  the  large  percentage  of  milk-sugar  which 

ontains. 

i^oenig*  gives  as  the  average  percentage  of  milk-sugar  in  mare's  milk 
-  31.  The  same  author  t  gives  as  a  mean  of  377  analyses  of  cow's  milk 
ffc.81  per  cent,  lactose.    Dr^^^StfJ^l^j^fidio  l)irought  forty  mares  from 


ff^VtmnfgiQf ^Ai,  r%  46.    t  Op.  oit,  p.  40.    t  Tymowtki'i  Bedeutang  dm  Kumyi,  p.  18 
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the  Stepx>6S  of  Bossia  to  Yienna  for  the  purpose  of  using  their  milk  for 
kumys,  found  its  percentage  of  lactose  to  be  7.26.  On  tiie  other  hand, 
ordinary  mares  that  were  kept  at  work  gave  a  milk  containing  only  5.95 
I>er  cent,  sugar. 

The  quantity  of  milk-sugar  in  mare's  milk  is  great,  but  there  is  a  de- 
ficiency of  fat  and  other  solids.  It  appears  to  contain  fcdly  ^0  per  cent, 
water,  while  cow's  milk  does  not  have  more  than  87  per  cent. 

The  process  of  manufacture  is  not  uniform.  In  the  Orient  the  mare's 
milk  is  placed  in  leathern  vessels ;  to  it  is  added  a  portion  of  a  provious 
brewing,  and  also  a  little  yeast.  In  thirty  to  forty-eight  hours  the  pro- 
cess is  complete.    During  this  time  the  vessels  are  frequently  shaken. 

In  the  samples  analyzed,  the  milk  was  treated  with  a  lactic  ferment 
and  yeast.  After  twenty-four  or  forty-eight  hours'  fermentation,  the 
kumys  was  bottled.  The  bottles  were  kept  in  a  cool  place,  not  above 
BfP  F..  and  in  a  horizontal  position.  When  shipped  to  me  they  were 
packea  in  ice.  After  they  were  received  in  the  laboratory  they  were 
kept  on  ice  until  analysed, 

liETHOD  OF  ANALYSIS. 

Oarhanie  dioxide. — The  estimation  of  the  carbonic  dioxide  was  a  prob- 
lem of  considerable  difQculty.  It  was  evidently  impracticable  to  at- 
tempt opening  the  bottle  and  determining  the  gas  in  a  portion  of  the  con- 
tents. Fortunately  I  had  access  to  a  liu:ge  balance  which  would  turn 
with  a  milligram.  On  this  was  weighed  the  whole  bottlCi  into  the  cork  of 
which  was  inserted  a  stop-cock  sudi  as  is  used  sometimes  with  a  cham- 
pagne bottle.  With  the  bottle  of  kumys  were  also  weighed  two  drying 
flasks,  containing  concentrated  sulphuric  acid  with  their  connections. 

Having  obtained  the  weight  of  the  whole,  the  gas  was  allowed  toes- 
cape  slowly  fix>m  the  stop-cock  and  to  bubble  through  the  sulphuric 
acid  in  the  washing  bottles. 

These  botUes,  previously  to  being  weighed,  were  filled  with  the  gas 
from  an  ordinary  carbonic  dioxide  generator.  After  the  gas  had  almost 
ceased  to  flow  the  bottle  of  kumys  was  frequently  shaken.  It  was  also 
placed  in  a  pail  of  water  having  a  temperature  of  S(P  0.  After  half  an 
hour  the  gas  ceased  to  come  over. 

The  whole  apparatus  was  again  weighed.  The  loss  of  weight  gave 
the  quantity  of  free  carbonic  dioxide  in  the  sample.  After  the  analysis 
was  completed  the  volume  of  the  bottle  was  measured.  It  is  fair  to  as- 
sume that  at  30^  G.  the  kumys  still  contained  an  equal  volume  of  dis- 
solved GO).  In  determining  the  total  GOi  this  volume,  or  its  equivalent 
weight,  was  added  to  that  obtained  by  direct  determination. 

By  this  method  the  GOi  dissolved  under  pressure  in  the  bottles  is  es- 
timated separately  from  that  which  the  kumys  contains  in  solution  un- 
der the  weight  of  one  atmosphere.  Since  it  is  of  no  importance  to  sep- 
arate the  gas  into  these  two  portions,  I  have  given  it  altogether  in  the 
tables — in  volume — by  weight  and  in  percentage  by  weight. 

Acidity, — ^The  samples  examined  showed  under  the  microscope  the 
acetic  ferment  and  a  portion  of  the  acidity  was  therefore  due  to  acetic 
acid.  It  is  the  custom  in  giving  the  results  of  analyses  of  kumys  to 
represent  the  whole  of  the  acidity  as  due  to  lactic  acid.  If  ordinary 
yeast  is  used,  and  it  generally  is,  it  is  possible  that  acetic  acid  may  be 
forme<l.  This  appeaml  to  be  the  case  with  the  sampler  in  question, 
since  on  distilling  t^em  a  larger  percentage  of  acid  was  found  in  the  dis- 
tillate than  oould  have  been  expected  had  lactic  acid  only  been  present. 
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I  made  do  attempt  to  aeparate  these  two  adds,  bnt  estimated  the 
total  acidity  and  then  represented  it  in  terms  of  both  acids. 

The  direct  titration  of  the  lactic  acid  in  the  knmys  was  attended  with 
such  difficulty  that  the  attempt  was  abandoned.  Whatever  indicator 
was  employed,  the  change  in  color  was  so  obscured  that  no  sharp  reac- 
tion could  be  obtained. 

To  obviate  this  tronble  the  knmys  was  mixed  with  an  equal  volnme 
of  saturated  solution  of  magnesium  sulphate.  After  shaking  the  mixt- 
ure it  was  poured  through  a  linen  filter.  The  first  portions  running 
through  were  turbid.     After  refilling  these  the  filtrate  was  quite  clear. 

Better  results  were  obtained  by  using  with  the  kumys  equal  volnnies 
of  alcohol.  The  filtrate  from  this  mixture  was  uniformly  blight.  lu, 
this  filtrate  the  acid  was  estimated  by  titration  with  standard  sodic- 
hydrate  solution,  making  the  proper  corrections  for  dilation,  and  using 
phcnolphthalein  as  indicator.  I  would  recommend  this  alcoholic  method 
of  clarification  to  all  who  may  have  occasion  to  determine  acid  in  milk. 

Alcohol. — The  alcohol  was  estimated  by  distilling  500  cubic  centi- 
meters kumys  with  100  cnbic  centimeters  water  until  the  distillate 
amounted  to  GOO  cubic  centimeters.  This  being  still  turbid  was  redis- 
tilled with  a  small  quantity  of  water.  The  final  distillate  of  500  cubic 
centimeters  was  used  for  the  estimation  of  the  alcohol  in  the  usual  way, 
viz,  by  taking  Its  specific  gravity  and  calculating  the  alcohol  from  tables. 

MWc  gugar. — The  milk  sugar  was  estimated  by  the  method  I  recom- 
mended in  a  paper  read  at  the  Philadelphia  meeting*  of  the  American 
Association  for  the  Advancement  Of  Science. 

Fat. — ^Twenty  grams  of  the  kumys  were  evaporated  to  dryness  in  a 
schiilchen,  the  whole  rubbed  to  a  fine  powder  and  extracted -with  ether 
in  a  continuous  extractor,     Tlie  process  of  extraction  lasted  six  honrs. 

Albuminoids. — The  albnminoi(^3  were  estimated  by  evaporating  5 
grams  of  the  material  in  a  schiilchen,  rubbing  to  a  fine  powder  with 
soda-lime  and  burning  with  the  same  in  the  usual  way. 

Water, — In  a  flat  platinum  dish,  partly  filled  with  washed  and  dried 
sand,  2  grams  of  material  were  weighed  and  dried  to  a  constant  weight 
at  100°  0.    Following  are  tlio  results  of  the  analyses: 


i 


m 


:.  till  be  of  interest  to  compare  these  results  with  those  obtained 
ither  analysts,  bol^  with  ktunys  &]gIP,  .mare's  milk  and  iixim  other 

'Amerioan  Cbemloal  Jonmkl,  vol.  6,  No.  6. 
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fioarces.    As  a  mean  of  fonrteen  analyses  of  mare^s  milk  kumys,  Koenig* 
gives  the  following  figures,  viz : 


PerocBl 

Alcohol 

L84 

.91 

L24 

L97 

L28 

.80 

.958 

Laotioacid m... 

Hilk-sngar 

Fat 

Aah _ 

Carbonie  dioxide  ..................... 

The  mean  of  two  samples  of  kumys,  made  of  cow's  milk,  is  given  by 
the  same  antbor,  as  follows : 


Alcohol 

laotioacid  ...... 

Milk-aafi^T 

Albuminoida  .... 

Ash 

Carbonio  acid  ... 


Poroenl 


X64 

.80 
8.10 
2.02 

.45 
LOI 


In  nine  analyses  of  kumys^t  probably  made  of  cow's  milk,  the  means 
are  as  follows : 


Alcohol 

Lactic  add 

Sogar  

Albnminoida  .... 

Fat 

Ash 

Carbonic  dioxide 


L88 
.83 
8.96 
2.89 
.88 
.68 
.77 


Interesting  analyses  of  komys,  prepared  from  mare's  milk,  have  also 
been  made  by  Dr.  P.  Vieth.} 

The  mares  from  which  the  milk  was  taken  were  on  exhibition  at  the 
London  International  Exposition  for  1884.  These  animals  were  obtained 
from  the  Steppes  of  Southeastern  Eussia.  The  mares  were  from  five  to 
six  years  old  and  were  cared  for  and  milked  by  natives  of  the  country 
from  which  they  were  taken. 

When  milked  five  times  daily  the  best  of  these  mares  gave  from  4  to 
5  liters  of  milk.  It  is  to  be  regretted  that  the  milk-sugar,  the  most  im- 
])ortant  ingredient  of  milk  in  respect  of  kumys  manufacture,  was  esti- 
mated by  difference.  Eleven  analyses  of  the  mixed  milk  gave  the  fol- 
lowiug  numbers: 


MlBllBQin. 

IfftYlmnm. 

Mean. 

SiM-rific  gravity .^ 

\\'at«r 

1.0335 
89.74 

.87 
L71 
6.30 

.26 

1.0360 
90.41 
1.25 
2.11 
6.82 
.36 

1.  CMO 

..•••••••••••••••••••. .psr  cent.. 

90.  or. 

Knt  ... 

...  ......  ......    — -  .  ..  .— . ... liO .... 

1.09 

A  Diiiininoids.. ...... ...... 

■  ■••••■•••*••■■••••••••••••  uO  « • • • 

1.89 

^lilk-su^ax..... ............ ....... 

«■««■••■•■•■••  ■•••«■•  *M  «  •  •  llo  -  «  •  • 

6.65 

Ash 

An 

.31 

*Koeni^,  Nahmngsmittel,  p.  68. 

tOp.  oit.,p.68. 

t  LftDdw.  Yennohs-SUtionen,  31,  pp.  353  «f  ««g. 
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The  kumys  made  from  the  above  milk  had  the  following  composi- 
tion : 


Sample  nnmber. 

• 

s 

5 

t 

a 
i 

1 
o 

-4-1 

1 

Si 

• 

a 

• 

» 

1 

Pr.eL 
90.99 
9L95 
91.79 
91.87 
92.38 
92.42 
91.42 
92.04 
91.99 

Pr.cL 
3.47 
2.70 
2.84 
8.29 
3.26 
a  29 
2.25 
2.84 
2.81 

Pr.cL 
LOS 
1.18 
L27 
L17 
L14 
1.20 
L22 
LIO 
L44 

Pt.  eL 
8.S5 
2.00 

I'.M 
L76 
L87 
L75 
L89 
L69 

Pr.  et. 

.64 
L16 
L26 

.96 
LOS 
LOO 

.70 
L06 
L54 

Pr.et 
2.21 
.69 
.51 
.39 
.09 

"'i'ao' 

.73 
.10 

Pr.  et 

.36 

2 

.37 

3 

.36 

4 

.33 

5 

.34 

6 

.35 

7 

.36 

8 : 

.34 

0 .^ .^ 

.84 

'M'A&n ■..-.-...«..h-. .._■_. _.-__.. 

91.87 

2.86 

L19 

L91 

L04 

.79 

.35 

Collecting  the  above  means  together  we  have  the  following  compar- 
ative table : 


Knmber. 

Alco- 
hol. 

Lactic 
acid. 

Milk 
sugar. 

Albnmi- 
noids. 

Fat 

COa. 

Water. 

Pr.ct 
L84 
2.64 
L28 
2.86 
.76 

Pr.  ct 
.91 
.80 
.82 
L04 
.47 

Pr.ct 
L24 
3.10 
3.95 
.79 
4.38 

Per  et 
L97 
2.02 
2.89 
L91 
2.56 

Pr.ct 

L26 

.85 

.88 

L19 

2.08 

Pr.et 

.95 

LOS 

.77 

"".*88* 

Pr.et 
*92.47 

88.72 

*89.55 
9L87 
89.32 

*  By  difference. 

* 

(1)  Mean  of  14  aaidyaea  of  kumyt  from  mare's  milk. 

(2)  Mean  of  2  ani^yses  of  knmya  from  cow's  milk. 

(3)  Mean  of  analyses  of  knmys,  orifi^in  unknown,  probably  from  skimmed  cow's  milk. 

(4)  Mean  of  9  analyses  of  knmys  made  from  mare^s  milk,  London  Exposition  of  1884. 

(5)  Mean  of  8  aoalyaes  of  knmys  from  cow*s  milk,  made  by  Division  of  Chemistry,  United  StatM 
Department  of  Agriculture. 

The  comparison  of  the  above  results  shows  that  the  American  knmys 
differs  ftom  that  of  other  coontries  in  the  following  points,  viz : 

The  percentage  of  alcohol  is  quite  low  and  as  a  consequence  the  per- 
centage of  sugar  is  high. 

American  kumvs  contains  more  fat,  showing  that  it  has  been  made 
'rom  milk  from  which  the  cream  had  not  been  so  carefully  removed  as  in 
^.hose  milks  from  which  the  European  kumys  was  made. 

ilare's  milk,  as  will  be  seen  by  the  above  analyses,  contains  much  less 
lat  than  that  of  the  cow  and  more  sugar,  thus  making  it  more  suitable 
7or  the  production  of  kumys.  Good  cow's  milk,  however,  is  suitable  for 
he  manufacture  of  kumys  after  most  of  the  cream  has  been  removed, 
"^hould  it  be  desired  to  make  a  kumys  richer  in  alcohol,  some  milk-sugar 
'"»nld  be  added. 

?he  samples  analyzed  were  kindly  furnished  me  by  Mr.  Julius  Haag, 
•i  Indianapolis.  This  kumys  makes  a  delightfully  refreshing  drink, 
^hen  drawn  from  the  bottle  and  poured  a  few  times  from  glass  to  glass 
\  ^'Hsomes  thick  like  whipped  cream,  and  is  then  most  palatable.  It  is 
...  ^  **AiiRhed  as  a  beveragei  andiahi^hl^reoommend^  by  physidans 
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in  cases  of  imperfect  nutrition.  Those  desiring  to  study  the  therapeutic 
action  of  kumys  should  consult  the  monographs  of  Biel^*  Stahlberg,t 
Landowski,!  Tymowski.§ 

Xote$  on  BampUi  of  kumya  analyMed  5y  ike  DivieUm  of  Ckemiairy, 


Sftmple  niunb«r. 


1 
2 
8 

4 


Date  bot- 
tled. 


Hkr.  24 
Hw.  2S 

Hftr.  25 
Mat.  24 


Datetn- 
alyied. 


Apr.  8 

Apr.  7 

Apr.  7 

Apr.  8 


Sample  nnmbar. 


S 

6 

7 
8 


Date  bot- 
tled. 


ICar.  27 

Mar.  28 
Apr.  1 
Apr.    1 


Dateaa- 
alyaed. 


Apr. 
Apr. 
Apr. 
Apr. 


7 
8 
8 
9 


EEPOET  O  THEN  OTTAWA  EXPBEIMENTS. 


I  submit  herewith  a  report  of  the  experiments  made  by  the  Depart- 
ment of  Agriculture  in  the  manufacture  of  sugar  from  sorghum  at 
Ottawa,  Kansas,  during  the  season  of  1885. 

It  may  be  of  interest  to  you  to  know  what  had  been  done  in  the  mat- 
ter before  you  took  ofiQce.  The  appropriation  bill  for  the  Department 
of  Agriculture  for  the  fiscal  year  beginning  July  1, 1884,  approved  June 
5, 1884,  contained  an  item  of  $50,000  for  <<  necessary  expenses  in  con- 
ducting experiments,  including  experiments  in  the  manufacture  of  sugar 
from  sorghum  and  other  vegetable  plants.''  About  the  end  of  June, 
1884,  the  Commissioner  of  Agriculture  informed  me  that  he  had  deter- 
mined to  try  the  process  of  diffusion  on  sorghum  cane  in  Kansas  during 
the  season  of  1884.  At  that  time  (the  appropriations  could  not  be  used 
until  July  1)  I  represented  to  the  Commissioner  that  it  would  be  im- 
possible to  build  and  erect  an  apparatus  by  September  1,  the  time 
when  the  manufacturing  season  would  open.  I  suggested  that  the 
whole  subject  be  carefiilly  investigated,  trials  made  with  different  forms 
of  cane-slicers,  and  apparatus  prepared  for  the  season  of  1885.  This 
view  did  not  meet  with  the  approval  of  the  Commissioner,  who  ex- 
pressed a  desire  to  comply  as  speedily  as  possible  with  the  wish  of 
Congress  to  have  the  experiments  made.  Accordingly,  at  his  request, 
representatives  of  two  manufacturing  firms,  viz,  the  ColweU  Iron 
Company,  of  New  York,  and  the  Pusey  &  Jones  Company,  of  Wilming- 
ton, Del.,  came  to  Washington  and  conferred  with  him  in  respect  to  the 
matter.  The  ColweU  Company  refused  to  undertake  the  work  at  all, 
and  the  Pusey  &  Jones  Company  agreed  to  try  it  and  deliver  the  ap- 
paratus by  September  15,  provided  the  order  was  given  prior  to  July 
10.  In  spite  of  the  fact  that  the  company  did  not  undertake  to  finish 
the  battery  until  idfter  the  manufacturing  season  would  have  begun, 
and  that  two  or  three  months  at  least  would  have  been  required  for  the 
.shipment  and  erection  of  the  apparatus,  the  order  was  given  July  14, 
1884,  to  go  ahead  with  the  construction  of  the  apparatus.  The  Coni- 
niissioner  requested  me  to  aid  the  contractors  as  much  as  possible  in 
securing  an  outfit  suitable  for  the  purpose,  but  no  time  was  aflPorded  to 
elaborate  plans,  since  work  had  to  be  commenced  at  once  in  order  that 
the  apparatus  be  ready  at  the  time  specified.    I  had  little  hope  of  sue 

*  Untersaoliimgen  fiber  den  Knmys  und  den  StoffweohBel  w&hrend  der  Komyskar. 
t  KmnySy  seine  nhyiioloffiBohe  and  therapeatieche  Wirkang.    St.  Petersburg. 
t  Dn  kamys  et  oe  sou  role  th^rapeutione. 
i  Znr  physiologisohen  nnd  therapeiitisohen  Bedentong  dee  Enmyt.    Mflncheii. 
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cess  with  the  apparatns  constmcted  in  snch  a  way,  but,  when  near  the 
end  of  August  it  became  evident  that  it  could  not  be  finished,  what  lit 
tie  I  had  vanished.  An  attempt  was  then  made  to  have  the  apparatus 
ready  for  use  in  Louisiana  during  the  course  of  1884,  but  this  effort  had 
also  to  be  abandoned  by  reason  of  delay  in  finishing  the  work. 

Late  in  the  fall  of  1884  the  apparatus  was  finished  and  ready  for  in- 
spection. I  had  requested  that  the  cells  of  the  battery  be  large  enough 
to  contain  one  ton  of  cane  chips,  and  the  builders  furuisbed  for  this 
capacity  a  cell  measuring  3  feet;  bottom  diameter,  3  feet;  11  inches, 
shoulder  diameter;  1  foot  2^  inches  depth  of  neck,  and  16  inches  diame- 
ter of  neck ;  1  foot,  shoulder  to  bottom  of  neck;  C  feet  deep,  and  con- 
taining GO  cubic  feet  (nearly)  of  space. 

In  the  absence  of  any  experience  which  would  enable  me  to  judge 
definitely  of  the  matter,  it  appeared  that  the  cells  were  sufficiently 
large,  and  they  were  therefore  accepted.  The  cutters,  however,  ap- 
l)eared  to  be  entirely  inadequate  to  the  work  to  be  performed,  and  they 
were  therefore  rejected. 

No  further  action  was  taken  by  the  Commissioner  in  the  matter  ex- 
cept to  request  the  company  to  store  the  apparatus  during  the  winter, 
until  February  13, 1885,  when  the  Commissioner  sent  for  me  and  asked 
mo  to  go  to  New  York  and  make  a  contract  with  Mr.  B.  Umer,  presi- 
dent of  the  Franklin  Sugar  Company,  at  Ottawa,  Kansas,  for  the  erection 
of  the  battery  in  connection  with  the  works  of  his  company  at  Ottawa. 
I  met  Mr.  Umer  at  the  Astor  House,  February  13,  and  we  agreed  ux)on 
the  form  of  a  contract,  which  I  made  out  in  duplicate  to  be  signed  by 
Mr.  Umer  and  the  Commissioner. 

In  March,  1885,  the  cells  were  sent  to  Ottawa,  but  no  action  waa  taken 
in  respect  to  the  cutters. 

Following  is  a  record  of  the  work  which  has  been  done  by  me  under 
your  supervision.  It  was  discovered,  on  consulting  the  books  of  the  dis- 
bursing officer,  that  only  a  little  over  $1,000  of  the  appropriation  re- 
mained available.  The  new  appropriation  of  $40,000  for  1885  and  1886 
could  not  be  used  until  July  1.  On  May  8,  you  appointed  M.  A.  Scovell 
to  superintend  the  erection  of  the  machinery  and  buildings  at  Ottawa. 
On  May  1, 1885,  he  was  instructed  to  do  what  he  could  with  the  small 
amount  of  funds  available.  In  the  middle  of  June,  I  went  to  Ottawa 
to  assist  Mr.  Scovell  in  locating  the  buildings  and  getting  the  work 
nnder  way. 

On  the  3d  of  July,  the  new  appropriation  having  become  available,  I 
went  to  Wilmington,  Del.,  and  arranged  for  the  construction  of  the  new 
mtters.  A  few  days  later  you  ordered  of  the  same  firm  the  necessary 
machinery  to  operate  the  cutters  and  convey  the  chips  to  the  diffusion 
*ells.  The  work  of  construction  was  hurried  as  rapidly  as  possible  and 
.ue  first  consignment  of  apparatus,  consisting  of  one  cutter  and  shafting, 
'angers,  belting,  &c.,  reached  Ottawa  on  Saturday,  September  4,  ten 
i.ays  after  the  manufacturing  season  had  commenced. 

I  reached  Ottawa  on  Wednesday,  September  8,  and  the  work  of  erec- 
\on  was  pushed  with  all  possible  dispatch.  On  Sunday,  September  27, 
he  rest  of  the  machinery  arrived.  During  the  following  week,  one  cut- 
'^T  having  been  completed,  preliminary  triaLs  were  m£^e  with  the  ap- 
fnratus.  The  cutter  was  found  to  give  good  satisfaction,  with  a  capacity 
'  ^  tons  X)er  hour,  giving  a  nicely-grooved  chip  well  suited  for  diffusion. 
*~i  the  other  hand,  the  cells  of  the  battery  were  found  to  hold  only 
'  t>^  pounds  (or,  by  a  little  crowding^  J-i^OO  pounds^  instead  of  a  ton; 
nr  }r-r^-  <)pAningy  throagh  wlcichilLilmq^  wetd  to  oe  discharged,  was 
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too  small,  not  allowing  the  ohips  to  flow  ont  freely  and  requiring  the 
services  of  two  additional  laborers  to  empty  the  cell.  The  conveyer, 
bringing  the  chips  to  the  cells  wonld  not  work  automatically,  as  had  been 
intended,  and  a  third  man  was  required  to  direct  the  chips  into  the  cells. 
Owing  to  these  faults  of  construction,  which  could  have  been  foreseen, 
tlio  expense  of  working  the  battery  was  almost  double  what  it  would  be 
with  proper  fixtures.  Add  to  this  the  additional  expense  occasioned 
by  the  small  capacity  of  the  cells,  and  a  serious  increase  of  working  ex- 
penses is  at  once  apparent. 

The  battery  was  intended  by  the  constructors  to  be  worked  by  allow- 
ing the  liquid  to  enter  from  the  bottom  of  each  cell,  forcing  the  heavier 
liquid  out  at  the  top.  Numerous  trials  by  this  method  showed  that  it 
was  impracticable.  The  liquid  entering  the  cell  is  boUi  lighter  and 
warmer  than  that  contained  in  it.  The  result  of  lighter  liquid  being 
below  was  an  admixture  of  the  contained  and  entering  liquid,  which 
proved  disastrous  to  close  extraction.  As  a  consequence,  the  connection 
with  the  water  service  had  to  be  changed  so  as  to  permit  downward 
working. 

On  Sunday  morning,  October  4,  a  heavy  frost  killed  the  blades  of  the 
cane,  but  did  no  damage  to  that  which  was  folly  matured. 

On  Tuesday  morning,  October  6,  there  was  a  severe  freeze,  ice  hay- 
ing formed  an  eighth  of  an  inch  in  thickness.  This  freeze  did  a  great 
iiyury  to  the  cane,  as  will  be  seen  in  the  table  of  analysis  of  the  mill 
juices. 

On  Wednesday,  October  7,  the  machinery  of  the  diffusion  batteryi 
although  hastily  and  imperfectly  put  together,  was  pronounced  ready 
for  triaL 

On  Thursday,  October  8,  our  first  trial  took  place.  The  cutters  were 
started  at  8  a.  m.,  and  work  was  continued  until  5  a.  m..  Friday,  Octo- 
ber 9.  During  this  time  70  cells  were  diffused  of  1,400  pounds  each, 
or  a  total  of  98,000  pounds.  The  weight  of  the  diffused  juice  was  96,140 
pounds  from  65  cells. 

The  analysis  of  the  exhausted  chips  showed  only  a  trace  of  sucrose  and 
•10  per  cent,  of  glucose.  The  waste  water  of  diff'osion  showed  a  loss  of 
•10  per  cent,  of  sucrose  and  .10  per  cent,  glucose.  The  total  loss  of 
sugars  therefore  was  .10  per  cent,  of  sucrose  and  .20  x>er  cent,  glucose. 
The  excess  of  glucose  in  these  analyses  is  explained  by  iiie  fact  tiiat  the 
samples  of  exhausted  chips  and  waste  waters  taken  during  the  night 
were  not  analyzed  until  the  next  day,  and  meanwhile  the  sucrose  suffered 
inversion. 

The  total  loss  of  sugar  therefore  in  chips  and  waste  waters  was  .30 
per  cent.  This  is  a  remarkably  good  extraction  and  the  result  is  very 
satisfactory. 

When  the  cells  could  be  promptly  emptied,  it  was  an  easy  matter  to 
make  a  diffusion  every  twelve  minutes,  and  the  extraction  was  just  as 
good  as  in  those  cases  where  twice  that  time  was  employed.  These  re- 
sults showed  that  sorghum  cane  diffuses  with  great  readiness,  and  in  this 
respect  it  appears  to  have  an  advantage  over  the  beet. 

The  cane  employed  was  quite  imperfectly  stripped  and  the  sheaths 
and  remaining  blades  were,  of  course,  treated  in  the  cells  together  with 
the  chips.  The  coloring  and  gummy  matters  which  they  contained  were 
therefore  found  in  the  diffusion  juices.  It  will  be  a  very  easy  matter  to 
run  these  chips  through  a  sieve  in  connection  with  a  blower  and  remove 
all  objectionable  matter. 

Following  is  a  table  Rowing  th^^detailp  ,of  the  diffusion. 
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'.  i>v,  ^ure  portions  of  600  liters  each  \vere  drawn  off  and  the  other 
•>""  were  the  discontinoed. 

■    »•^  iT^t  aeries  of  32  cella  700  liters  of  Juice  were  drawn  off  at  each 
■\n  noonds.    Since  the  average  charge  of  each  c^  was 
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1,400  poandB  of  chips  the  ratio  of  difltision  juice  to  weight  of  cane  was 
160: 100.  In  the  second  series  of  31  cells  600  liters  of  juice  were  drawn 
off  at  each  charge,  or  1,320  pounds ;  the  ratio  of  difftision  juice  to  weight 
of  cane  was  04  •  3 :  100.  It  appears  m>ni  this  that  dififiision  can  be  success- 
ftilly  practiced  with  sorghum  cane  when  tibie  weight  of  juice  obtained  is 
made  about  the  same  as  that  of  the  cane  ^ifhsed.  The  mean  specific 
gravity  of  the  32  charges  of  700  liters  each  was  1.0394  at  25^  C,  or  at  15^ 
1.0411,  corresponding  to  10.24  per  cent,  total  solids.  The  average  spe- 
cific gravity  of  the  juice  of  32  charges  of  600  liters  each  was  1.0405  at 
25^  O.,  or  1.0424  at  15^  corresponding  to  10.55  per  cent,  total  solids.  The 
cane  varied  so  greatly  in  its  composition  that  no  estimate  of  the  degree 
of  extraction  could  be  made  from  the  analyses  of  the  cane  juices. 
The  following  analyses  were  made  of  the  diffusion  juices  at  10.30  a.  m.: 


Totel  MUdM..... 

SaeroM 

OhiooAO 

Solid!  not  tiigAr 


Ilnttiao^ 
10.80  a.  m. 


10.84 
&19 
8.70 
8.88 


Sooond 
tiino,  8  p.  m. 


Piremt 

16.60 

6.00 

8.00 

1.80 


1^0  analysis  of  the  diffusion  juice  was  made  at  night. 

Analyses  were  also  made  of  the  cane  juice  expressed  on  small  mill 
from  canes  taken  from  the  yard  whence  the  cutter  carriers  were  sup- 
plied: 


No.  1, 
10».m. 

NO.S, 
11a.m. 

Na8, 
lL80a.m. 

Total  loUda 

iV.  01. 

17.00 

1L84 

8.44 

8.88 

16.80 
8.88 

2.86 
8.18 

Pr.§L 

16.80 
8.88 
8.41 
L88 

ftneroM —•••••. 

viiiooso  •«•■■■•  •«••••■■•«•■■••••«■■ 

The  small  samples  taken  for  the  above  analyses  showed  how  seriously 
the  tro^t  had  affected  the  canes  and  how  irregular  they  were  in  their 
composition.  The  peculiar  odor  characteristic  of  frosted  sorghum  was 
also  very  apparent  in  the  chips  as  they  came  from  the  cutter.  This  con- 
dition of  things  rendered  this  part  of  the  work  very  unsatisfactory. 

The  weight  of  coal  used  from  the  time  of  firing  up  on  Thursday  morn- 
ing until  the  time  of  stopping  Friday  morning — ^nearly  twenty-four 
hours — was  a  little  over  3,000  pounds.  But  when  the  chips  could  be 
promptly  removed  from  the  cells  it  was  possible  to  make  a  dilTusion 
every  ten  minutes.  Hence  the  whole  work  might  have  been  done  in 
seven  hundred  minutes,  or  eleven  hours  and  forty  minutes.  In  that  case 
half  the  coal  might  have  been  saved. 

The  force  required  to  do  the  work  was — 

Ono  fireman  (day)  and  one  (night),  at  $1.50 $3  IH) 

Four  men  on  oane  carrier  (day)  and  fonr  (night),  at  $1.25 lO  (K) 

Four  men  at  battery  (day)  and  four  (night),  at  $1.25 10  00 

One  team  to  remoTe  chips  (day)  and  one  (night),  at  |2.50 5  00 

One  valve-man  (dav)  and  one  (night),  at  $2.25 4  50 

li  tons  of  coal,  at  $3.25 4  d8 

Oilandlighte 1  00 

One  boy  (to  sweep,  &o,) 75 

Total  oott  of  diffoBing  49  tons  of  cane • 39  13 
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With  slight  changes  in  the  battery  it  will  be  an  easy  matter  to  reduce 
this  to  $20,  and  if  the  cells  are  made  twice  as  large  the  cost  will  be  still 
less.  With  apparatus  properly  arranged  the  cost  of  diffusing  a  ton  of 
cane  will  not  be  greater  than  30  cents.  Good  machinists  estimated  that 
about  15  horsepower  was  used  in  driving  the  machinery  and  heating 
the  liquor  in  the  experiments  made. 

A  study  of  the  table  of  diffusions  reveals  some  curious  facts  relating 
to  the  variations  in  the  composition  of  the  cane.  Beginning  with  the 
fourth  diffusion  and  ending  with  the  eleventh,  eight  cells  in  all,  the  fol- 
lowing facts  appear:  The  mean  specific  gravity  of  the  diffusion  juice  at 
150  G.  was  1.045,  corresponding  to  11.2  per  cent,  total  solids.  The  weight 
of  juice  drawn  off  was  10  per  cent,  greater  than  the  weight  of  cane 
diffiised ;  11.2  total  solidsnn  110  pounds  would  be  equal  to  12.33  total 
solids  in  100  pounds.  Add  to  this  the  .30  sugar  lost  in  chips  in  water 
of  diffusion  and  .15  solids  not  sugar,  we  obtain  12.77  as  the  total  solids 
in  cane  diffused,  calculated  from  the  diffusion  data.  This  would  corre- 
spond to  14.05  total  solids  in  the  juice  as  expressed  by  mill. 

After  the  eleventh  diffusion  the  cane  rapidly  deteriorated.  The  mean 
specific  gravity  from  the  eleventh  to  the  thirty-third  diffusion  was  10.39 
(circa)  at  15^  0.,  corresponding  to  9.75  per  cent,  total  solids.  Proceed- 
ing as  above,  the  following  numbers  are  obtained:  Total  solids  in  cane 
diffused,  11.18  per  cent.    This  would  give  for  mill  juice  12.35  per  cent. 

After  the  thirty-second  diffusion  the  weight  of  juice  drawn  off  was 
5  per  cent  less  than  weight  of  cane  diffused.  The  specific  gravity  of 
the  diflftision  juice  at  15^  was  1;044  (circa),  corresponding  to  11.00  per 
cent,  total  solids.  Diminishing  this  by  5  per  cent,  and  adding  .45  we 
obtain  11.00  per  cent,  as  total  solids  in  cane,  or  12.10  per  cent,  total 
solids  in  expressed  juice. 

Unfortunately  the  carbonatation  pump  broke  after  about  one-third  of 
the  juice  had  been  defecated.  A  careful  estimate  of  the  number  o( 
tons  of  cane  which  was  worked  showed  that  15  had  been  carbonated. 

This  yielded  4,320  pounds  of  inasse  cicitCj  containing  76.9  per  cent  solid 
matter,  or  11  per  cent,  (nearly)  on  weight  of  cane  worked. 

The  composition  of  this  masse  cuite  is  shown  by  the  following  analysis: 


Percent 

Saorose.. 

S3. 48 

Glacose .- 

Water 

13.55 
23  10 

Ash 

4  74 

Solids  notsagor 

fiLl3 

This  masse  cuite  was  allowed  to  stand  in  cars  (it  was  not  boiled  to 
';n^ain)  one  week  and  was  then  swung  out,  yielding  1,420  pounds  of  sugar, 
\r  «»^bout  30  per  cent,  of  worked  and  dried  sugar,  or  95  pounds  per  ton 
•     nne  worked. 

lowing  12  pounds  per  gallon  for  the  masse  cuite,  the  number  of 
irtilons  per  ton  of  cane  was  234. 
The  sugar  was  of  fine  quality,  the  molasses  of  much  better  quality 
>^at  obtained  in  the  ^i«n^i  way,  and  the  whole  product  was  in 


mi. 


\ry 
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The  cane  continaed  to  deterioratei  as  is  sliown  in  the  following 
analyses  of  the  juices  Irom  the  mill  of  the  Franklin  Sagar  Company : 


Sucrose 

Glucose 

Solida  not  sagar. 

Total  solids 


Friday, 

October  9, 

4  p.m. 


Percent. 

7.80 
3.60 
2.21 


13.51 


Satnrdav, 

October  10, 

10.30  a.  m. 


PereenL 
7.82 
3.50 
3.19 


14.01 


Satoiday, 

October  10, 

4  p.m. 


PereenL 
7.89 
8.15 
3.50 


14.84 


Honday, 
October  12. 


Pcreent. 

e.67 

3.27 
3.5« 


13.61 


These  tliscouraging  effects  of  the  scvcro  frost  of  the  Gth  of  October 
dill  not  afford  any  hope  of  successful  continuation  of  the  experiments. 
It  will  be  quite  impossible  to  work  successfully  a  diffusion  juice  derived 
from  so  poor  a  source. 

On  October  12  an  analysis  of  some  samples  of  cane  from  a  different 
source  showed  that  the  juice  had  been  little  injured  by  the  frost.  The 
numbers  obtained  were  the  followinsr: 


Sncroso 

Glucose 

Solids  not  sugar 

Total  solids 


Percent 


11.83 
1.87 
2.44 


18.14 


Hoping  that  enough  of  such  cane  might  be  secured  to  allow  of  another 
trial  of  the  apparatus,  it  was  determined  to  make  another  run  on  the 
following  day.  The  sample  for  analysis  was  taken  from  the  west  end 
of  a  field,  which  was  bordered  on  the  west  by  a  strip  of  forest  and  a 
pond  of  water  of  considerable  size. 

Evidently  the  spot  whence  the  sample  was  taken  had  been  protected 
by  these  conditions  from  the  action  of  the  frost.  Samples  taken  from 
other  parts  of  the  field  during  the  day,  October  13,  when  the  second  run 
was  made,  show,  with  the  exception  of  the  first  one  taken  from  the  west 
end  of  the  field,  a  serious  deterioration  of  the  cane.  Following  are  tiie 
analyses  of  juices  of  canes  expressed  b}'  experimental  mill,  made  during 
the  day  of  October  13. 


Number. 


1 

O 

3 

4 


Iloar. 

Sncroso. 

Glucose. 

Solids  not 
sugar. 

10  a.  m. 

3  p.  m. 

4. no  p.m. 

5.30  p-  m* 

10.23 
8.G4 
8.54 
8.81 

2.11 
2.05 
3.11 
2.  CI 

2.82 
2.81 
2.89 
2.88 

Totil 
solids. 


15.16 
14.  40 
14.  5  J 
14.40 


Not  only  were  the  analyses  sufficient  to  show  the  injury  that  had  been 
done,  but  in  addition  to  this  the  chips  were  soft  and  "  bleeding,"  and 
possessed  the  odor  characteristic  of  frozen  cane. 

\V'ork  with  such  chips  was  more  like  maceration  than  diffusion ;  never- 
theless the  run  was  made, 

9  AG— ^85 
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SUIT  OF  o^rouB  13,  1B85. 

The  cutters  were  Btaitod  &t  9.30  a.  m.;  stopped  at  0.30  p.  m.  Number  of  liniir:>,'J 
less  30iiiiuutea  stopped  at  U0Dn~-6  hoan  30  minat«a.  4 

Niunborof  oella  of  ehJpB  cut,  39.     Average  time  for  each  coll,  14  loiDntcs  (n[i;ir:y}. 

Diiriii;;  tills  time  the  ontten  were  f^eqneittly  stopped  to  wait  roc  the  cnjptj'Lii),'  of 
tbe  cclh. 

It  waa  fuund  tliat  ono  onttec,  with  moderate  feed,  could  fill  a  cell  (1,400  pouuda 
circu)  in  C>  minnt«i. 

Tbu  number  of  charges  drawn  off  was  34. 

Tbe  Bratcbarge  wob  taken  at  11.07  a.  m.  and  the  last  one  at  7.45  p.  ni.,  luHa  W 
minatea  at  noon  and  30  m[aDt«a  fot  eapi>er— 7  bonn  39  minutSB. 

Avenge  time  f:»  each  diffusion,  13^  mioates. 

COOT. 

Coalbarnoil,  l,UT5  pounds,  at  S3.3(>  per  ton ti  ^C 

Font  men  <in  carrier, -^diif.  at  (1.25  4  On 

One  flraman,  fy  day,  at  4^1.50 1  20 

One  boy,  i^  day,  at  76  cents tO 

One  team  foibsRasso,  -A  day,  at  $2.50 2  00 

Four  men  at  battery,  ft  day,  at  J1.25 4  00 

One  valre  man,  ft  day,  atfj.as a  00 

Oil to 

Total tl6  BO    , 

Tons  cano  diffoMMl 27 

Cost  per  toQ 62 

Table  0/  dcfaUt  of  difueioj.  of  Oetobtr  13,  1886. 
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The  total  -weight  of  juice  delivered  to  liming  tanks   was  24,110.7 
kilograms,  or  52,043.5  pounds. 

*  The  weight  of  cane  in  the  34  diffusion  cells  was  1,400  multiplied  by 
34  =  47,^00.  Therefore  the  weight  of  juice  drawn  oiT  to  cane  removed, 
was  109  to  100. 

The  average  composition  of  the  diffusion  juices  will  be  shown  by  the 
following  analyses : 

Diffu9ion  Ju  ices. 


Knmbor. 


1 

2 
S 
4 
6 


Mean. 


K  amber 

of  diffu. 

sion. 


4 
14. 

25  ] 
31 


Sncroso. 

Glucose. 

P^unt. 

Percent. 

4.86 

1.69 

5.94 

2.00 

4.00 

2.81 

4.7C 

2.25 

3.91 

2.10 

4.89 

2.08 

Solida  not 
Bagar. 


Total 
solidti. 


Percent. 
1.78 
2.20 
1.64 
1.55 
1.63 


Percent. 

8.33 
10.14 
8.94 
8.50 
7.70 


1.76 


8.74 


Hmui  pnrttj  cooiBoiciit,  56  per  cent. 


Percenlage  ancrote  left  in  exhausted  chips  and  waste  waters. 


0 

Kumber. 

Number  of 
dlffasion. 

OhipB. 

ToUl 

Sacrose. 

Glucose. 

BUgan. 

1 

4 
14 
81 
25 

1 

Per  cent.   Per  cejtt. 
*.  06    '           "«•* 

Per  cent, 

.  r>2 

2 

.040 
.068 
(t) 

.031 
.083 
.126 

U80 

3 

148 

4 

.125 

Mean 

1.119 

*  In  the  firnt  analysis  above  the  Rucrose  was  sought  for  by  n  polnriscopo,  but  bo  little  waa  preaont 
that  no  rotation  could  bo  observed.  It  is  fair  to  presume  from  a  study  of  the  analyseB  which  follow 
that  0.06  per  cent  sucrose  vcan  present. 

t  In  thia  analyslB  the  chips  wore  left  over  night,  and  in  the  morning  no  BacroBe  could  be  found.  It 
had  all  been  inverted,  and  appears  therefore  with  the  glucoae.  • 

WASTE  WATEES. 

The  weight  of  water  discharged  with  each  cell  was  nearly  one-third 
greater  than  that  of  the  chips ;  therefore  the  percentages  found  are  in- 
creased by  one-third  to  represent  the  real  loss. 


Nambor. 

diffusion.  '  Sucrose. 

Glucose. 

Total 
su;;ar8. 

Total 

sui;ar8  in> 

creasod. 

1 

4 
14 
21 
25 

Per  cent. 

Trace. 

Trace. 

.003 

Trace. 

Per  cent. 

Trace. 

Trace. 
.019 
.028 

Per  cent. 

Per  cent. 

o 

--.-.|  —  

1 

3    

4 

. 022           . 020 
.028  '         -022 

Mean 

.0305 

Hcan  total  lose  of  Bugars  in  chips  and  waste 
watere 

• 

.01221 
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Tho  exhanstion  of  the  cane,  therefore,  is  practically  perfect  and  much 
superior  to  all  expectation.  With  unfrozen  cane  I  do  not  think  it  would 
be  so  perfect. 

After  October  13  the  character  of  the  cane  made  any  further  experi- 
ments useless,  and  the  work  for  this  season  was  therefore  discontinued. 
The  juice  from  the  second  run  was  all  carbonated,  but  the  process  was  so 
slow  and  the  juice  had  to  stand  so  long  in  contact  with  the  lime  that  the 
product  was  of  a  much  darker  color  than  the  first.  The  total  weight  of 
viasse  cuite  obtained,  89  per  cent,  being  solid  matter,  was  5,510  pounds. 
For  the  23  tons  of  cane  carbonated  this  gives  a  yield  of  20  gallons  per 
ton. 

Much  loss,  however,  was  occasioned  by  the  frequent  transfer  of  the 
juice  in  order  to  secure  its  entire  carbonatation  and  at  the  same  time  to 
keep  it  out  of  the  way  of  the  other  products  in  the  factory.  This  masse 
cuite  was  of  so  poor  a  quality  that  at  the  date  of  writing  (October  16)  no 
attempt  has  been  made  to  swing  it  out. 

CARBONATATION. 

A8*pointcd  out  in  the  experiments  in  carbonatation  described  in  Bul- 
letin No.  3,  it  is  evident  that  the  process  so  long  and  so  successfully 
practiced  with  beet  juice  is  also  capable  of  giving  good  results  with 
cane  juices.  The  process  is  a  very  simple  one,  and  consists  in  adding 
to  the  diffusion  or  expressed  juice  a  large  excess  of  lime  and  afterwards 
precipitating  the  greater  part  of  it  with  carbonic  acid.  The  whole  is 
then  sent  to  the  filter  press,  where  the  precipitated  carbonate  of  lime 
and  impurities  are  separat-ed  from  the  juice. 

I  had  not  expected  to  make  a  trial  of  this  process  on  account  of  the 
fact  that  I  feared  the  api)ropriation  would  not  be  sufficient  to  carry  out 
both  experiments.  On  arriving  at  Ottawa,  I  learned  that  the  sugar 
company  had  two  filter  presses,  an  air-pump,  and  two  pans,  which  could 
be  arranged  so  as  to  give  the  process  a  trial  on  a  large  scale.  Accord- 
ingly I  had  a  furnace  constructed  for  furnishing  carbonic  acid,  and  the 
rest  of  the  apparatus  put  into  shape  for  the  experiments.  The  furnace 
was  designed  by  Mr.  G.  L.  Spencer,  who  also  had  a  general  supervision 
of  the  entire  work. 

Our  former  experiments  had  shown  that  the  process  had  to  be  carried 
on  somewhat  diHercntly  from  that  of  the  beet  juices,  owing  to  the  pres- 
ence in  sorghum  juide  of  a  large  percentage  of  glucose. 

Our  first  experiments  were  made  with  the  diffusion  juices  obtained 
Thursday,  October  8.  At  that  time  the  effects  of  the  freeze  had  not 
shown  themselves  to  any  great  extent.  It  was  found  that  about  IJ  per 
cent  of  CaO  (lime)  was  sufficient  to  produce  a  perfect  defecation  of  the 
juice.  On  that  day,  as  nearly  as  we  could  estimate  it,  about  40,000 
pounds  of  juice  were  carbonated,  with  the  most  gratifying  results.  The 
juice  came  from  the  filter  press  perfectly  limpid  and  of  a  delicate  amber 
color.  After  passing  through  a  sulphur  box  this  juice  was  sent  to  tho 
evaporators  and  reduced  to  a  masse  cuite,  which,  in  color,  purity,  and 
taste  was  greatly  superior  to  the  best  product  obtained  by  the  usual 
nethod.  Unfortunately  our  improvised  air-pump  broke  down  in  the 
aiddle  of  the  work,  which  caused  the  loss  of  more  than  half  of  the  dif- 

ision  juice  obtained  which  had  already  been  limed  for  carbonatation. 

The  carbonatation  of  sorghum  juice,  however,  demands  the  greatest 
oare.    If  too  little  lime  is  added  the  precipitate  does  not  settle  readily 
and  filtration  is  slow  and  imperfect.    The  carbonatation  must  be  contin- 
ued until  all  but  0.2  per  cent,  of  the  lime  has  been  removed.    If  more 
hPTi  this  remains  the  juice  will  darken  up  and  become  bitter  on  boO- 
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ing.  If  less  than  this  quantity  is  loft  tho  imparities  appear  to  be  redis- 
solved  and  a  green  scam  forms  on  top  of  the  still  liqapr  instead  of  sink- 
ing with  the  precipitate.  With  the  help  of  proper  test  reagents  a  lit- 
tle experience  will  enable  the  operator  to  carry  the  carbonatation  to  a 
saccessful  completion. 

It  is  found,  also,  that  the  temperature  during  carbonatation  shoold 
not  be  allowed  to  rise  above  40^  C.  When  the  carbonatation  is  com- 
pleted tho  juice  is  raised  as  rapidly  as  possible  to  the  boiling  point 
and  sent  at  once  to  the  filter  press.  If  allowed  to  stand  the  liqaor  will 
quickly  darken.  Foaming  is  prevented  by  the  addition  of  a  little  lard 
and  by  a  jet  of  steam  from  a  perforated  pipe  near  the  top  of  the  pan. 

Analyses  of  oarlfonaUd  Juices, 


Nnmber. 

Sacrose. 

Glacoae. 

Solids  not 
■agar. 

Total 

■011(18. 

l..^ - 

2 

Percent 
5.25 
G.51 
4.09 

Percent 

1.18 
1.47 
0.48 

Percent 
2.25 
3.00 

Percent 

a68 

in  Oft 

3 

3. 72  1            9.19 

The  first  and  second  of  these  represent  successful  carbonatation. 
The  filtered  juice  was  all  tluit  could  be  desired  in  color  and  flavor.  Tho 
masse  cuite  made  from  it  was  also  of  the  best  -quality  and  has  already 
been  noted. 

The  third  analysis  represents  an  unsuccessful  carbonatation.  Too 
much  lime  was  loft  in  the  liquor,  and  tho  masse  cuite  was  black  and 
bitter. 

In  all  100,000  pounds  of  juice  was  carbouatated,  and  I  do  not  hesitate 
to  say  that  this  process  of  defecation  oflfers  every  evidence  of  being  the 
ono  which  should  bo  brought  into  general  use.  In  large  sugar  facto- 
ries the  saving  in  scums  alone  in  one  season  would  pay  for  the  carbona- 
tation plant. 

I  submit  herewith  a  statement  of  tho  analyses  made  of  the  juices  from 
the  company's  mill  during  the  progress  of  our  work: 


Analyses  of  sorghum  juices. 


Dato. 


Septoutber  9 

Reptenibor  11 

Septem  bor  1 2,  7.30  a.  m 

Soptcmbcr  12, 11  a.  m 

Soptenibor  12,  3p.m 

Seplcniborl4, 10  a.  m 

Si»|>tcml>€r  15 

S«'ptOTnborl^ 

Sfpt ember  17, 10  a.  m 

A  vcra;jo 

CoefQcient  of  purity 


From  first  mill. 


Sucrose. 


Per  cent 

0.40 

9.72 

10.48 

7.70 

9.87 

10.73 

11.17 

9.39 

9.18 


9.74 


Bedacing 
sugar. 


Percent 


2.94 
2.58 
3.54 
2.20 
2.68 
2.10 
3.43 
3.49 


SoUds 

not 
sugar. 


Pr.cent 


Total 
solids. 


2.44 
3.04 
2.36 
3.53 
2.37 

A..  Oo 

3.68 
2.10 


Pr.cent 

14.75 
15.30 
16.10 
13.60 
15.60 
15.78 
16.15 
16.50 
14.77 


2.87 


2. 80  I    15. 38 


^Cb 


From  second  milL 


Sucrose. 


Percent 
0.55 
8.65 
9.12 
&55 

10.59 
9.00 

10.51 
8.86 
8.09 


9.21 


Rednoing 
sugar. 


Pcreent 


3.25 
2.83 
3.20 
2.54 
2.77 
2.70 


3.62 


Solids 

not 
sugar. 


Present 


8.00 
4.35 
8.60 
2.17 
3.83 
8.54 


3.26 


2.99  I      2.97 


Total 
solids. 


Pr, 


'.cent 

14.77 
14.90 
1&30 
15.30 
15.30 
15.60 
16.75 
15.32 
14.97 


15.47 


59.5 


From  the  above  it  is  seen  that  the  juice  from  the  second  mill  is  slightly 
inferior  to  that  from  the  first.  In  quantity  the  two  mill  juices  are  about 
the  same. 
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Analyses  of  mixed  will  juices. 


Dato. 


Sopt  10 
S<i>t.  lU 
S«iJt.  10 
Sept.  10 
Sept.  14 
Sopt  15 
Sept  17 
Sopt  21 
Sopt.  25 
Sept  28 
Sept  28 
Sopt  29 
Oct  1 
Oct  8 
Oct  5 
Oct  6 
Oct  6 
Oct  7 
Oct  9 
Oct  10 
Oct  10 
Oct  12 
Oct    14 


NumLor. 


Siicrtisc. 

Iledncing 

HoliiU 
not 

1     T.«tjil 

hujjir. 

Huyur. 

Bill  ill  M. 

Pe*  cent 

Per  cent. 

Per  cent 

Per  e^rit. 

.  9.30 
8.K8 

10.32 
8.25 

15.  (17 

14.77 

15.  .".0 

3.  00 

3.15 

14.4'» 

0.88 

3.24 

2. 76 

1.5.4  1 

12.25 

1.68 

2.52 

m.  -. 

J  1.2!) 

2.22 

2.80 

10 

7.87 

3.91 

4.03 

I.'kJ-I 

10.40 
lO.U 

in.  :(X 

2.77 

2.84 

15.  74 

0.51 

3.  74 

2.  i)i 

10.  IS) 

10.  09 

2.71 

2.  CI 

l.*>.4l 

9.fi8 

2.87 

.i.  1 1 

l.\0«} 

9.77 

2.54 

2.59 

14.  00 

10.50 

2.85 

1.80 

15.24 

9.88 

3.14 

3.18 

15.  20 

9.76 

2.83 

2.54 

14.  m 

0.51 

2.80 

2.54 

14.85 

9.34 

3.15 

2.31 

14.80 

7.80 

3.  .50 

2.21 

13.51 

7.32 

3.50 

3.19 

14.01 

7.69 

3. 15 

3.50 

14.34 

6.67 

3.27 

3. 56 

13.  f^ 

5.72 

3.96 

3.20 

12.88 

9.23 

3.04 

2.87 

15.07 

• 

The  above  is  a  fair  exposition  of  the  quality  of  the  juices  worked  by 
tlie  company  during  the  season.  It  shows  that  there  is  much  yet  to  be 
done  in  the  culture  and  improvement  of  the  cane  before  a  product  is 
obtained  which  is  favorable  to  the  production  of  a  large  quantity  of  sugar 
per  ton.  I  am  told  by  the  oflBcers  of  the  company  that  the  season  has 
l)een  unusually  unfavorable,  a  late  wet  spring  and  a  remarkably  early 
freeze  combining  to  4)revent  the  cane  from  reaching  maturity. 

The  mean  coeflacient  of  purity  of  the  juices  worked  by  the  company  is 
01.3.  t  have  every  reason  to  believe  that  by  proper  cidture,  fertilizing, 
and  selection,  sorghum  cane  can  be  produced  in  which  the  juices  will 
have  a  coefficient  of  purity  of  75  to  80.  The  importance  of  securing  such 
a  cane  is  even  greater  than  that  of  extracting  all  the  sugar  and  properly 
defecating  the  juice. 

In  continuing  the  experiments  in  topping  the  cane  as  soon  as  the  seed- 
heads  appear,  as  described  in  Bulletin  No.  6,  the  following  results  were 
obtained  with  canes  grown  as  nearly  as  possible  on  the  same  kind  of 
soil  and  under  the  same  conditions  of  culture : 


Topped  and  sackered 

cane. 

• 

Topped  oanes  not  sackered. 

Canes  not  tonohed. 

Dftte. 

Sn. 
crose. 

Seduc- 
ing 

Solids 
not 

Total 
solidti. 

Su- 
crose. 

Keduo-  Solids 
ing    !    not 

Total 
solids. 

Su- 
crose. 

Reduc- 
ing 

Solids 
not 

Total 
solids. 

Bngar. 

sugar. 

sugar. 

su<j;ar. 

sugar. 

sugar. 

Perot. 

Perct. 

Peret. 

Perct. 

Per  et. 

Per  ct. 

Perct. 

Perot. 

Per  ct. 

Perct. 

Peret. 

PereL 

Sopt    14 

13.22 

2.25 

2.16 

19.62 

12.78 

2.66 

2.26 

17.70 

13.01 

2.12 

2.13 

17. 26 

15 

13.31 

2.06 

2.56 

17. 93 

12.  59 

2.22 

2.67 

17.48 

11.35 

2.52 

2.44 

16.31 

16 

12.87 

1.65 

3.13 

17.65 

12.90 

1.93 

2.96 

17.29 

12.10 

2.16 

2.27 

10.  no 

17 

10.37 

3.05 

2.  .13 

15.75 

12.77 

1.92 

2.76 

17.45 

14.60 

1.29 

3.06 

18.95 

18 

13.34 

1.9:{ 

3.18 

18.40 

12.88 

2.66 

1.58 

17.12 

12.  25 

2.59 

1.88 

1(1.72 

10 

12.59 

1.98 

2.79 

17. 30 

13.00 

2.06 

3.00 

18.00 

11.52 

2.31 

2.03 

10.4<i 

28 

13  49 

1.80 

3.22 

18.51 

12.  33 

2.11 

2.  97 

17.41 

12. 18 

2.06 

2.77 

17.01 

29 

12.57 

1.57 

3.14 

17.28 

11.80 

1.76 

2.09 

10.25 

12.  74 

1.45 

3.20 

17.45 

30 

11.11 

1.84 

2.80 

15.75 

11.42 

2.02 

3  26 

10.  70 

10.39 

1.09 

2.60 

14.98 

30 

11.67 

1.76 

2.99 

16.44 

12.16 

1.53 

3.48 

17.17 

11.26 

2.03 

2.62 

15.90 

Avornge 

12.45 

LOO 

2.82 

17.26 

12.46 

2.09 

2.76 

17.31 

12.15 

2.06 

2.56 

10.77 

CoefflcioD 

t 

72. 

1 

72.00 

72. 

40 

REFOBT  OF  THE  CHEMIST. 


135 


From  the  above  results  it  is  seen  that  no  appreciable  increase  of  su- 
crose is  obtained  by  topping  and  snckering  tiie  canes,  and  therefore  it 
is  useless  to  make  further  experiments  in  this  direction. 


SOLUBLE  MATTER  AND  WATER. 


The  total  soluble  matter  in  the  clean  canos,  obtained  by  repeated  ex- 
t  Factions  with  water,  and  drying  and  weighing  the  exhausted  residue, 
is  shown  iii  the  following  table: 


SoluhU  mdtUr  in  oanes. 


Ko.  of  detorminatioQ. 


1 

2 

3 

4 

6 

8 

7 

8 

9 

10 

11 

12 

13 

Average 


Per 
cent. 


88.42 

88.32 

90.70 

90.92 

90.45 

90.40 

88.80 

87.80 

89.80 

89.80 

91.80( 

9L00  5 

91.80 


Date. 


I 


90.00 


September  17. 
September  18. 
September  19. 
September  19,  doplioate. 
September  28. 
Do. 

Stripped  and  topped. 

Topped,  tiot  Buokered. 

Kot  touched. 
East  fiottl. 


WAHL  VACUUM-PAN. 

A  new  kind  of  evaporator,  for  the  continuous  reduction  of  thin  to 
thick  liquor  in  partial  vacuo,  built  by  Wahl  Brothers,  of  Chicago,  was 
in  operation  by  the  company.  The  pan  worked  well  and  appeared  to 
have  little  or  no  inverting  effect  on  the  sucrose,  as  is  indicated  in  the 
following  analyses: 

Efect  of  Wahl  pan  evaporation. 


Kombtr. 

Thin  liqoor  before  paasing  through 
pan. 

■ 
Samo  alter  pasting  through  pan. 

Sucroee. 

Reducing 
BQgar. 

S^"^     Total 

°*^*    1  solids, 
sugar. 

1 

Sucrose. 

Reducing 
sugar. 

Solids 

not 

sugar. 

Total 
solids. 

1 , 

Percent 
10.29 
11.20 
11.18 
10.87 
10.24 

Per  cent 
3.53 
4.23 

3.70 
4.51 
2.93 

Perct 
3.28 
3.44 

4.02 

Perct 
17.10 
18.87 
IB  an 

Per  cent 
37.44 
40.28 
31.09 
20.54 
2«.74 

Percent 
12.91 
14.91 
10.37 
13.13 
10.32 

Perct 

8.95 

12.81 

11.76 

2.11 

8.24 

Peret 
59.30 

«% 

6H.  00 

3 

53.22 

4  

2.99  i     18.44 
2.58       15.75 

35.  78 

5.., 

45.30 

Average 

10.76  j          3.74 

3.20  ■     17.  ftl 

31.  22 

12. 33         8. 78 

52. 32 

Coefficient  of  purity. 

GO- 4 

59.6 

IXPERDirENTS  IN  AIB  EVAPOBATION. 

Attention  was  called,  in  Bulletin  No.  5,  to  two  forms  of  apparatus  de- 
signed to  reduce  sirup  to  sugar  by  means  of  hot  air  and  at  a  temper- 
ature low  enough  to  prevent  any  notable  inversion  of  sucrose. 

One  of  these  forms  of  apparatus  was  designed  by  Mr.  Stuart,  of  Iowa, 
and  the  other  by  Mr.  Denton,  of  Kansas.    The  hope  that  a  trial  of  these 
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apparatus  might  result  in  showing  that  sugar  for  general  family  use 
might  be  made  in  a  small  way,  and  without  expensive  apparatus,  led  to 
a  trial  of  both  forms. 

This  trial  was  under  the  immediate  supervision  of  Mr.  A.  A.  Deuton. 
The  results  of  the  experiments  were  not  satisfactory. 

The  Stuart  apparatus  gave  fairly  good  results  as  far  as  tcmperatnic 
i»  concerned.  The  sirup  was  heated  by  steam  coils  in  the  bottom  ot  ;i 
long  rectangular  tank,  through  which  air  was  forced  by  devices  describcil 
in  Bulletin  No.  5,  page  178. 

In  the  experiments  made  at  Ottawa  the  temi^erature  of  the  body  ol* 
the  sirup  was  kept  at  about  180°  F.  2:^car  the  end  of  the  concentration, 
however,  it  was  impossible  to  avoid  a  little  scorching  of  the  mass  in 
contact  with  the  pipes. 

The  apparatus,  however,  is  extremely  simple  and  cheap,  and  I  think 
with  rich  cane  might  be  made  to  yield  a  fair  quantity  of  sugar. 

The  apparatus  constructed  by  Mr.  Denton  consisted  of  a  rectangular 
box  28  feet  high,  the  other  dimensions  being  4  feet  and  2  feet  respect- 
ively. In  this  box  was  a  double  endless  chain  carrying  two  sets  of 
galvanized  iron  pieces.  These  pieces  dipped  into  the  sirup  below  and 
thus  carried  it  towards  the  top  of  the  shaft. 

A  blower  attached  to  a  heating  chamber  containing  400  feet  of  steam 
pipe  threw  a  current  of  hot  air  into  the  bottom  of  the  apparatus,  which, 
ascending  through  the  box,  came  in  contact  with  the  thin  surface  of 
liquid  spread  over  the  galvanized  iron  surface. 

Apparently  the  heating  surface  was  not  sufficiently  great,  for  it  was 
almost  impossible  to  raise  the  temperature  of  the  liquid  within  the  box 
to  lOOo  F. 

The  experiment  was  therefore  abandoned,  but  Mr.  Denton  thinks  that 
with  a  proper  heater  it  will  prove  successful.  The  low  specific  heat  of 
air  will  render  it  quite  difficult  to  keep  the  temperature  high  enough  to 
allow  the  escaping  air  to  carry  off  any  considerable  quantity  of  aqueous 
vapor;  but  it  is  possible  that  some  such  device  will  secure  the  produc- 
tion of  sugar  on  a  small  scale. 

I  still,  however,  adhere  to  the  opinion,  expressed  in  Bulletins  Nos.  3 
and  5,  that  sugar  making  on  a  small  scale  is  not  the  rational  method  of 
procedure.  The  experience  of  the  whole  world  has  been  that  successful 
sugar  making  implies  the  investment  of  sufficient  capital  to  secure  the 
best  machinery  and  to  work  in  the  most  economical  manner. 

The  experiments  of  the  present  season  have  not  shown  any  sufficient 
reason  for  a  change  in  that  opinion. 

DEFECATION  WITH  ACID  ALBUMEN. 

A  trial  was  also  made  with  the  Wilcox  method  of  purifying  sorghum 
juice  with  acid  albumen. 

The  method  employed  was  communicated  to  me  by  Mr.  Wilcox,  the 
nventor. 

T?ollowing  is  his  description  of  the  process: 

*  Oar  first  oare  is  that  the  sorghum  juice  is  from  fresMy  cat  cano,  as  a  few  Lours 

tj^es  a^reat  difference  in  its  sugar-yielding  qualities,  as  you  are  aware. 

'  The  £esh  juice  being  plac^  in  a  defecator  and  while  in  the  cold  state,  we  add  3^ 
plains  of  dried  egg  albumen  aissolved  in  cold  water  for  each  pound  of  juice,  and 
Vorou^hly  incorporate  with  the  same.  We  next  slowly  add  enough  of  a  solution, 
--^asistmg  of  one  part  of  66^  B.  sulphuric  acid  and  seven  parts  of  water,  till  litmus 
•jIows  sUghtly  more  red  than  it  would  if  the  juice  were  simply  in  the  natural  state. 

' '  The  correct  acid  point  is  very  important,  imd  to  determine  this  we  take  some  of  the 
matentA  nf  the  defecator  in  a  teit  tube  and  heat  it  over  a  lamp  to  the  boiling  point 


REPORT   OP   THE    CHEMIST.  137 

and  remove.  If  the  liquid  is  vigorously  stirred  a  few  momentSi  a  greenish  precipitate 
will  p:ather  and  n  clear  liquor  remain ;  if,  on  the  other  hand,  not  enough  of  the  acid  soln- 
tion  has  been  added,  the  liquor  will  be  cloudy  in  appearance  and  contain  but  a  small 
qnantity  of  precipitate.  If  such  is  the  case,  dip  a  small  splint  in  the  acid  solution  and 
add  to  the  contents  of  tube  till  a  good  precipitate  takes  place.  If  too  much  acid  solu- 
tion has  been  used  in  the  defecator,  no  precipitate  will  form  in  the  tube,  nor  will  the 
ulbmnen  coagulate,  a  condition  which  is  very  bad,  requiring  the  use  of  lime  at  an  im- 
proper time  to  correct.  This  tube  test  will  give  the  exact  state  of  the  contents  of  the 
ilefec.'itor  and  by  it  the  correct  acid  point  obtained. 

'*  The  heat  is  now  raised  till  the  contents  of  the  defecator  stand  at  a  temperatnre  of 
190^'  F.,  when  it  is  shut  off;  we  now  add  milk  of  lime  (whi«h  will  form  more  precipi- 
tate) till  the  liquor  is  exactly  neutral ;  good,  sharp,  caustic  lime  should  boused,  as  it  will 
take  less  of  it,  and  ouv  experience  shows  that  the  less  we  have  to  use  the  better. 
Another  x>oint  at  this  stage  is  to  see  that  the  liquors  do  not  grow  alkaline  after  they 
show  neutral,  as  lime  acts  somewhat  slowly ;  if  such  should  be  the  case,  add  enough 
of  the  acid  solution  till  litmus  changes  to  a  purplish  blue,  but  the  neutral  point  must 
be  reached  to  cause  a  full  precipitation  so  as  not  to  be  bothered  with  it  during  con- 
centration. 

"After  defecation  wo  pass  the  iuice  into  a  vessel  called  a  separator,  of  the  same  ca- 
pacity as  the  defecator,  and  collect  the  precipitate  in  the  bottom  of  the  cone,  from 
which  it  is  drawn  off  through  the  faucet,  thereby  saving  a  great  deal  of  labor  in 
straining ;  if  the  liquor  should  still  show  any  cloud,  then  strain  it  through  a  filter 
press  or  bag  filter,  when  it  will  be  clesir  and  brilliant,  of  a  light  lemon  color." 

Unfortunately  we  did  not  have  time  to  make  a  trial  of  the  process 
until  after  the  cane  had  been  injared  by  frost.  I  am  of  the  opinion  that 
the  process  carried  out  as  described  above  will  not  work  any  injury  to 
the  sucrose  in  the  juice. 

The  result  of  the  defecation  showed  that  the  juice  filtered  through 
filter  paper  was  limpid  and  of  a  light  lemon  color.  About  2,000  pounds 
of  it  was  sent  to  the  filter  press,  but  in  spite  of  every  endeavor  it  would 
not  pass  through.  In  a  few  moments  the  cloths  wore  completely  closed 
and  at  the  highest  pressure  obtainable  no  liquid  could  pass.  The  diffi- 
culties with  the  Wilcox  method  are  therefore  not  chemical  but  mechani- 
cal. I  cannot  suggest  any  method  by  which  these  mechanical  difficul- 
ties can  be  overcome. 

In  concluding  this  report  I  desire  to  properly  thank  Prof.  M.  A. 
ScoveU  and  Mr.  James  Forsytho  for  the  services  they  rendered  in  erect- 
ing the  machinery,  and  my  assistants,  Messrs.  Clifibrd  Eichardson,  Ot. 
L.  Spencer,  and  John  Dugan,  for  the  aid  they  gave  in  the  laboratory 
and  in  the  factory. 

I  desire  also  to  thank  Professor  Swenson  and  Mr.  W.  L,  Parkinson, 
the  chemist  and  the  manager  of  the  Franklin  Sugar  Company,  for  the 
many  courtesies  shown  us  by  them,  and  for  the  readiness  with  which 
they  accorded  us  every  facility  of  manipulation  in  their  power. 

GENERAL.  CONCLUSIONS. 

The  general  results  of  the  experiments  may  bo  summarized  as  fol- 
lows: 

(1)  By  the  process  of  diffusion  98  per  cent,  of  the  sugar  in  the  cane 
was  extracted,  and  the  yield  was  fully  double  that  obtained  in  the  ordi- 
nary way. 

(2)  The  difficulties  to  be  overcome  in  the  application  of  dififusion  are 
wholly  mechanical.  With  the  apparatus  on  hand,  the  following  changes 
are  necessary  in  order  to  be  able  to  work  120  tons  of  cane  per  day: 

(a)  The  diffusion  cells  should  be  made  twice  as  large  as  they  now  are, 
i.e.,  of  130  cubic  feet  capacity. 

(b)  The  opening  through  which  the  chips  are  discharged  should  be 
made  as  nearly  as  possible  of  the  same  area  as  a  horizontal  cross-sec- 
tion of  the  cell. 
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(c)  The  forced  feed  of  the  cutters  requires  a  few  minor  changes,  in 
order  to  prevent  choking. 

(d)  The  apparatus  for  delivering  the  chips  to  the  cells  should  be  1x5- 
niodeled  so  as  to  dispense  with  the  labor  of  one  man. 

(3)  The  process  of  carbonatation  for  the  purification  of  the  juice  is  the 
only  method  which  will  give  a  pure  limpid  juice  ^v'ith  a  minimum  of 
waste  and  a  maximum  of  purity. 

(4)  By  a  proper  combination  of  diffusion  and  carbonatation,  our  ex 
periments  have  demonstrated  that  fully  95  per  cent,  of  the  sugar  in  tlie 
cane  can  be  placed  on  the  market,  either  as  dry  sugar  or  molasses. 

(5)  It  is  highly  important  that  the  Department  liomplete  the  experi 
ments  so  successfully  inaugurated,  by  making  the  changes  in  the  diffu- 
sion battery  mentioned  above  and  by  erecting  in  connection  with  it  a 
complete  carbonatation  apparatus. 


WORK  UNDER  THE  DIRECTION  OF  TEE  ASSISTANT  CHEMISTS. 

The  results  of  the  continuation  of  Mr.  Clifford  Kichardson's  work  upon 
the  cereals,  which  he  has  had  in  charge  for  several  years,  he  has  sum- 
marized in  the  following  pages : 

THE  CEEEALS. 

The  study  of  the  cereals  of  the  country,  which  has  been  in  progress 
for  some  time,  has  been  continued  and  extended  during  the  past  year. 

It  was  originally  undertaken  with  the  idea  of  discovering  the  causes 
which  brought  about  such  great  variation  in  their  chemical  com])osition 
and  physical  properties  in  order  that  the  farmer  might  profit  by  a 
knowledge  of  the  conditions  under  which  the  best  grain  was  grown  and 
of  the  localities  where  the  most  favorable  conditions  existed,  and  that 
the  field  experimenter  might  have  the  aid  of  a  scientific  and  chemical 
study  of  his  results. 

CORN. 

The  first  conclusions  reached  were  in  regard  to  com  and  wheat. 

Corn  was  found,  as  all  are  well  aware,  to  vary  very  largely  in  its 
physical  properties,  but  its  clKMnical  composition  was  not  by  any  means 
80  changeable,  or  they  were  at  least  within  much  smaller  limits  than 
was  the  case  with  wheats. 

A  study  of  the  conditions  of  growth  showed  that  this  is  in  part  due 
to  an  extended  period  of  vegetation  and  the  great  length  of  the  roots  Jis 
compared  with  other  cereals.  It  is  thus  enabled  to  secure  from  almost 
any  soil  supplies  of  food  which  would  be  unavailable  to  wheat,  an<l 
during  its  slow  growth  store  up  the  materials  for  the  formation  of  the 
strain,  each  in  its  proper  relative  proportion. 

The  physical  properties  of  the  grain,  especially  its  size,  are  of  course 
nuch  influenced  by  the  fertility  of  the  soil  and  length  of  season.  The 
iverage  weight  of  one  hundred  kernels  of  dent  corn  for  the  entire 
Jnited  States  being  36.748  grams,  individuaJ  samples  were  found  to 

iry  from  13.859  grams  in  one  of  the  Korthern  States  to  G4.102  in  Tcn- 
icssee.  There  would  be,  therefore,  but  little  doubt  that  more  corn 
x)uld  be  produced  to  the  acre  in  Tennessee  and  the  Southern  States 
':han  in  the  IN'orth,  if  other  conditions  were  the  same.  This,  however,  is 
•ni   he  ^^'Se,  and  opens  up  the  question  of  the  effect  of  climate  on  the 
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:h  and  production  of  corn.  It  proves  to  be  the  most  importjuit 
',  so  much  so  that,  while  the  size  of  the  Tennessee  kernel  is  twice 
•ge  as  that  grown  in  the  North,  the  yield  per  acre  is  less. 

Yield  of  com  by  p-oupi  of  States  in  1879  and  1883. 
[J.  B.  Dodge,  Annnal  Heport,  1884.] 
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21.0 : 

24.0 

24.1 

34.1 

35.3  1 

31.4 

33.7 

30.1 

33.8 

i 

Iowa 

41.6 

ftmpshire 

it        

30.9  1 
30.5  , 
33.7  1 
31.4  1 

33.7    ; 

33.2 
33.4 

19  3 ; 

10.5 
24.0  , 
12.2  ; 
0.0 

1  Florida 

M issonri ........... 

36.2 

TexnK 

Kaniias 

30.0 

hiia<^tta  .......... 

.  Arkanstifl  .............. 

N nbraaka .......... 

40.1 

[jjand     

Tenncwseo  ............. 

Alabama........... 

12.4 

ticut 

Wt«Ht  Vircinia 

^(  IriSlHSIUpl ............ . 

13.6 

>rk 

1  K''ntiickv 

^..ooi«o.p|>» 

1  i<<iiiiriiHna ....  ......... 

13.3 

Ivania      ...... 

Ohio  

1  California.......... 

27.8 

re 

1  Mifhijian 

Oregon 

22.5 

a    ............ 

Indiana  ................ 

Nrvada 

26.5 

nd 

Wi!*con«in 

Colorado 

18.8 

'arolina ....... 

1  llliiioiH - 

Sarolina .......... 

1  Minnesota 

B  above  data  show  that  the  yield  in  the  South  is  far  inferior  to  that 
e  North,  that  a  warm  climate  and  long  period  of  growth,  while 
icing  a  largo  korncl,  tends  to  give  a  gross  plant  with  but  few  ears, 
lifterences  can  hardly  be  due  to  soil,  and  in  fact  are  far  too  markec* 
ich  an  explanation. 

at  soil  has  its  duo  effect  is  evident  from  the  fact  that  with  much 
lare  and  cultivation  the  newer  and  richer  soils  of  the  transMissis- 
Statcs  produce  a  larger  number  of  bushels  to  the  acre  thau  the 
or  less  worn  out  soils  of  the  East. 

3m  what  has  been  learned  in  our  investigations  it  is  apparent,  there- 
that  climatic  conditions  being  favorable,  or  at  least  not  modifiable, 
iil)rovement  of  our  corn  crop  must  be  brought  about  by  increasing 
rod  net  ])er  acre,  the  weight  per  bushel,  and  the  size  of  the  kernel, 
lysical  i)roperties  easily  watched  by  the  practical  farmer.  It  will 
e  necessary  for  him  to  employ  the  chemist  to  determine  the  chem- 
omposition,  as  it  will  be  seen  is  the  case  with  wheat,  owing  to  the 
hat  its  composition  is  but  slightly  affected  by  environment.  All 
nakes  the  improvement  of  our  corn  crops  much  more  easy  of  ac- 
ilisliLiieut  and  places  it  in  the  hands  of  every  farmer  to  do  some- 
•  lor  himself  in  this  line  of  work.  He  has  only  to  select  the  variety 
I  will  as  far  as  his  exx)erience  goes  flourish  best  on  his  soil,  and 
by  careful  selection  so  modify  the  physical  properties  as  to  improve 
5ry  year.    This  is  a  large  field  for  good  practical  work. 


140         REPORT    OF    THE    COMMISSIONER    OF    AGRICULTURE. 

WHEAT. 

Our  investigations  of  the  wheat  grain  have  shown  that  it  is  very 
variable  in  its  chemical  composition,  and  that  its  variations  are  char- 
acteristic of  certain  localities.  For  example,  the  percentage  of  albumi- 
noids increases  from  the  Atlantic  coast  toward  the  West,  while  in  Ore- 
gon the  lowest  percentages  of  nitrogen  are  found.  The  x^hysical  prop- 
erties, color,  size,  and  hardness,  vary,  too,  to  such  a  degree  that  it  is 
not  difficult  to  decide  at  a  glance  where  the  most  characteristic  varieties 
come  from.  Wheats  from  Dakota,  Colorado,  and  Oregon  are  so  entirely 
different  in  their  appearance  that  they  can  be  distinguished  even  in  a 
photograph. 

A  study  of  the  causes  of  these  variations  and  distinctive  characters 
shows  that  the  wheat  grain,  of  all  the  cereals,  is  the  most  susceptible 
to  its  environment,  and  to  this  fact  is  due  the  peculiarities  which  are 
found  in  various  parts  of  the  country. 

It  is  a  plant  of  rapid  growth,  the  grain  being  formed  and  ripened  in 
a  very  few  weeks.  For  this  reason  climate  and  all  meteorological  con- 
ditions produce  a  marked  effect  upon  the  grain,  while  the  soil  is  equally 
a  conditioning  agent  in  that  the  food  supply  must  be  immediately  avail- 
able and  near  the  root.  The  plant  cannot,  like  corn,  go  seeking^  with 
long  roots,  for  its  food.  As  climatic  influences  are  paramount,  it  will 
readily  be  understood  that  variations  in  the  characteristics  of  the  sea- 
sons in  the  same  locality  will  have  a  great  influence  on  the  grain,  and 
this  is  well  illustrated  by  a  series  of  analyses  covering  the  crops  gix)wn 
for  several  years  in  Colorado  during  which  the  seasons  were  quite  vari- 
able. 

The  named  varieties  of  wheat  are  numbered  by  hundreds,  perhaps  by 
thousands,  but  they  are  merely  evidence  of  the  readiness  with  which 
modifications  of  the  grain  can  be  produced  by  changes  in  the  conditions 
of  growth.  There  is  nothing  definite  or  lasting  in  their  characteristics, 
and,  as  has  been  observed  on  the  Continent,  the  transfer  of  a  variety 
from  one  locality  to  another  is  accompanied  by  changes  in  its  character- 
istics approaching  those  of  its  new  surroundings. 

Among  our  wheats,  as  has  been  said,  it  is  not  difficult  to  tell  from 
its  external  characteristics  what  part  of  the  country  a  specimen  comes 
from ;  and  among  the  most  marked  are  the  Colorado  wheats  of  Pro- 
fessor Blount,  the  Oregon  and  the  Northwestern  grain. 

The  Oregon  grain  is  a  large  light  yellow,  plump  and  handsome  grain 
of  a  very  starchy  nature.  It  owes  its  peculiarities,  I  believe,  to  the  fact 
that  it  is  ripened  slowly  in  a  moist  climate,  and  is  as  different  from  our 
Eastern  grain  as  has  been  found  to  bo  the  case  with  beets  under  similar 
circumstances.  A  cool  and  moist  summer  furnishes  the  best  conditions 
for  the  formation  of  the  carbohydrates. 

Colorado  grain  is  a  contrast  to  that  of  Oregon,  in  that  it  is  larger  and 

^.he  berry  loses  the  starchy  appearance  and  becomes  more  glassy  and 

amber-colored.    It  is  rich  in  nitrogen  and  is,  theoretically  at  least,  the 

nost  perfect  grain  among  our  samples.    It  should  be  stated  that  so  far 

t  has  only  been  produced  on  an  experimental  scale. 

A  still  greater  contrast  is  presented  by  the  spring  wheat  from  Min- 
nesota and  Dakota.  It  is  the  smallest  of  all,  dark  colored,  in  nowise 
)lump,  and  very  hard  and  rich  in  nitrogen.  It  is  in  fact  the  richest 
^own  in  this  country,  reaching  in  one  instance  to  18  per  cent,  of  albu- 
ninoids,  and  produces,  therefore,  a  very  stiff'  flour.  Its  character  is  due 
i^  the  climatic  conditions  in  the  same  way  as  with  the  Oregon  wheat, 
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and  differing  from  that  in  jnst  the  direction  in  which  the  two  climates 
differ.  It  ripens  without  an  opportunity  to  fill  out  with  starch,  and  con- 
sequently is  relatively  rich  in  albuminoids.  The  same  number  of  graius 
may  not  contain  any  more  nitrogen,  absolutely,  than  an  equal  number 
of  Colorado  grains. 

It  is  astonishing  to  see,  however,  the  result  of  sending  seed  wheat  from 
both  Oregon  and  from  Minnesota  to  Colorado  and  growing  them  there 
for  several  years.  The  two  in  a  short  time  so  nearly  resemble  each 
other  that  they  can  be  distinguished  only  by  their  color.  A  few  more 
years  would  make  them  still  more  similar.  They  have  assumed  all  the 
Colorado  characteristics,  and  no  better  illustration  of  the  susceptibility 
of  wheat  to  its  environment  could  be  asked  than  to  look  at  the  samples 
which  have  proved  this. 

The  localities  mentioned  possess  characteristics  more  marked  than 
most  others,  but  in  a  minor  degree  the  crops  of  the  middle  West,  the 
£ast,  and  the  South  can  be  distinguished.  It  must  be  said  that  in  the 
direction  of  latitude  the  changes  in  this  grain,  as  with  corn,  is  more  in 
the  yield  per  acre  and  size  than  in  the  chemical  composition.  They  are 
not  so  marked,  however,  as  can  be  seen  in  the  following  table : 

Yield  per  acre  of  wheat  [1879]. 


SUtoa. 


Maine 

New  Hampeblre .. 

Vermont 

KaesachntetU . . . . 
Rhode  Island .....  . 

Connectioat 

New  York 

New  Jersey 

PennsylTania 

Delaware 

Ifaryland 

Vlnania 

Korth  Carolina.... 


Yield. 


IS.  2 
15.0 
10.3 
1G.4 
14.1 
]7.C 
15.7 
12.7 
13.6 
13.4 
14.1 
&7 
fi.2 


Stotea 


Sonth  Carolina 

Greorsia 

Florida 

Loaisiaoa...... 

Toxas 

Arkansaa 

TenneAsee 

Wcftt  Virginia.. 

Kentucky 

Ohio 

Michigan , 

Indiana 

IllinoiB 


Yield. 


S.6 

6.6 

5.2 

3.4 

C.8 

6.2 

6.1 

10.2 

9.8 

18.0 

19.5 

l&O 

15.9 


SUtes. 


Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

Alabama 

Mississippi 

Nevada  

California 

Oregon 

Colorado  ..m. ......... 


Yi^d. 


12.8 

11.4 

10.2 

12.0 

9.3 

9.4 

5.7 

6.0 

1&9 

15.8 

1&8 

22.0 


It  is  desirable  in  this  connection  to  call  attention  to  the  fact  that 
three-qnarters  of  the  wheat  crop  of  the  country  is  produced  in  ten 
States,  and  that  its  average  composition  is  influenced  by  their  situation. 
These  States  were,  in  1879,  according  to  the  census,  Illinois,  Indiana, 
Ohio,  Michigan,  Minnesota,  Iowa,  California,  Missouri,  Wisconsin,  and 
Pennsylvania.  Our  conclusions  for  the  average  production  must  be 
proportionately  influenced  by  this  fact 

The  variations  which  take  place  in  the  same  locality  in  any  one  va- 
riety from  year  to  year  are  found  to  be  due  chiefly  to  difference  in  the 
seasons,  and  the  impressions  which  they  make  upon  the  grain  are  some- 
times lasting.  Some  varieties,  which  improve  on  their  advent  to  a  new 
locality,  or  at  least  hold  their  own  for  a  number  of  years,  gradually  de- 
teriorate from  careless  cultivation  or  for  natural  causes  beyond  the  con- 
trol of  the  farmer.  It  is  unnecessary  to  remark  on  the  ease  with  wliich 
neglect  in  cultivation  or  lack  of  care  in  selection  of  the  seed  is  product- 
ive of  injurious  results.  In  the  way  of  natural  and  unavoidable  causes, 
storms  during  the  active  period  of  growth  produce  the  greatest  changes 
in  the  composition  of  the  grain.  The  effects  produced  may  be  of  differ- 
ent natures,  according  to  the  stage  of  formation  of  the  grain,  but  the 
results  in  any  case  are  not  recovered  from  for  some  time  unless  a  change 
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is  made  in  the  seed  used  for  the  following  crop.  Eeversion  is  much 
more  e.isily  accomplished  than  improvement. 

In  Colorado,  a  storm  in  1883  prostrated  the  plant  at  a  time  when  the 
injury  interfered  with  assimilation  of  its  nitrogenous  constituents,  al- 
though afterwards  the  grain  filled  itself  out  fairly  well  with  starch. 
This  grain,  used  as  seed  for  the  ensuing  year,  gave  a  crop  wljicli  still 
showed  lack  of  nitrogen,  and  although  a  certain  recovery  had  been 
made,  the  depreciation  in  its  chemical  composition  was  very  evident. 
In  the  same  way,  in  Ohio,  a  storm  prevented  the  grain  from  being  iilled 
out  with  stai'ch,  leaving  it  small  and  shriveled,  and  relatively  rich  in 
nitrogen.  These  cases  show  the  necessity  of  obtaining  new  seed  when 
any  injury  happens  to  the  crop  of  the  preceding  year. 

An  examination  of  the  chemical  composition  of  wheat  grown  with  the 
greatest  care  on  the  same  land  for  a  number  of  years  seems  to  show  that 
many  varieties  depreciate  from  their  original  valuable  qualities.  It  is 
an  old  idea,  and  many  farmers  practically  change  their  wheat  now  and 
then,  but  the  change  in  these  cases  is  oftener  necessitated  by  careless- 
ness in  cnltivation  than  by  natural  causes.  In  Colorado  quite  a  number 
of  the  varieties,  cultivated  with  great  care  by  Professor  Blount,  have 
steadily  depreciated  after  improving  during  their  first  year  in  the  new 
locality.  Others  have  held  their  own,  and  some  have  improved.  The 
result  of  our  analyses  has,  however,  shown  (hat  care  alone  is  not  sufli- 
cieut  to  improve  a  wheat.  It  must  be  at  least  fairly  well  suited  to  the 
locality  in  which  it  grows. 

The  data  of  the  first  three  years  of  the  experiments  have  been  already 
j)ublished;  those  of  last  season's  work  show  that,  while  the  results  of 
the  storm  of  the  previous  year  were  not  entirely  obliterated  in  1884, 
nevertheless  some  wheats  were  i)ro(hiced  which  were  remarkable  ior 
their  size  and  weight.  One,  for  example,  weighed  C.020  grams  per  100 
grains,  and  the  general  increase  has  led  to  an  investigation  of  the  re- 
lation of  size  and  other  properties  to  that  of  weight  per  bushel  in 
wheat  from  various  i)arts  of  the  country  and  the  relations  of  extremes 
to  each  other.  The  latter  are  not  at  all  coincident,  as  may  be  seen  from 
the  following  figures  and  numbers  denoting  different  varieties: 

Extremci  among  Colorado  wheats  of  1884. 


Y>M  per  ncro 

W'l'iulit  per  bnshol 

\Vui):lit-  p«:)r  one  bandroil  grains 
Albu  miuuuls 


mxhost. 

Serial 
number. 

80.6      ba. 
68. 6      11)8. 
6.620  f^rams. 
14.88    perot. 

a560 
3576 
8.')36 
3569 

Lowest. 


21. 3      bu. 
62. 2      IbR. 

3. 100  (n^ms. 

9. 45    per  ct. 


Serial 
number. 


3o75 
3.1^4 
3.'>2« 
3524 


The  weight  per  bushel  is  apparently  dependent  on  several  causes, 
'igh  weight  is  almost,  if  not  always,  an  evidence  of  high  quality,  but 
^^Jt  always  an  evidence  of  a  Large  and  plump  grain.  The  hard  red 
spring  wheat  of  the  Northwest,  which  is  smaller  in  size  and  not  as  plump 
IS  many  other  varieties,  is  heavy  in  its  weight  per  bushel,  while  the 
arge  full  wheats  of  Oregon,  which  are  very  starchy,  are  light.  The 
Slip  v.'ug  (lata  show  some  of  the  variations : 
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Weight  per  huahel  of  hardy  softy  and  immature  wheatt. 
HARD  BED  SPRING  WHEATS. 


nambor. 

State. 

TVoigbt  per— 

• 

Yield, 
por  acre. 

Qnalit3\ 

Allmiui. 

Baahel. 

100  grains. 

jioiilA. 

Dakota 

LbM. 
65.3 
66.5 
66.2 
65.2 
65.2 
65.5 
66.8 
67.1 
63.4 
64.0 
04.3 

Gramt. 
3.312 
2.802 
3.368 
3.389 
2.021 
2.780 
3.700 
3.465 
a  074 
3.834 
2.026 

Btak0li. 
25.5 
26.5 
27.0 
27.3 
86.0 

Good 

Fereenl, 
14. 53 

....do 

No.  1 

lii.23 

...  do  

....do ....J 

17.33 

...  do  ............. 

...do 

14.  tK) 

. . .  do 

...do 

14.35 

Minnesota 

Dakota 

...do 

14.35 

...  do  

16.28 

"MdnitnUA  -    -    . 

....do  ............. 

13.48 

Dakota 

do 

1&03 

Minsesota 

....do  ............. 

iVosen.. .••■••.... 

18.65 

No.  1 

13.88 

SOFT  WHITE  OREGON  WHEATS. 


Fenosylrania. . 

HUsoari 

PeDDsylvania. . 

Michigan 

Maryland 

North  Carolina 

(») 
Weat  Virginia . 
Virginia 


60.4 
62.7 
62.1 
62.1 
63.4 
61.2 
61.4 
64.5 
65.0 


2.710 
3.860 
2.526 
4.106 
3.077 
3.653 

(t) 
a302 
3.565 


44 


15.0 
20.0 


Hedimn. 

...do... 

...do... 
....do... 
....do... 
....do... 

...do... 

Good  ... 
do  ... 


OreiTon  ........... 

57.2 
50.8 

4.253 
5.144 

(») 
(!) 

Extra 

&58 

.^.Tdo....: 

....do  ............. 

8.05 

IMPORTED  WHITE  WHEAT. 

62.2 

4.710 

Extra 

10.33 

OTI 

lER  WHl 

TE  WHEA 

TS. 

0.96 
11.20 
10.60 
10.85 
10.85 

iai5 


U.80 
12.80 


IMMATURE  AND  POOR  WHEATS. 


Alabama 
...do.... 
...do  .... 
...do  .... 
...do  .... 
...do.... 


52.3 
62.3 
49.8 
63.5 
48.1 
57.0 


2.011 

3.5 

3.710 

10.3 

2.242 

5.2 

3.486 

5.3 

2.166 

2.8 

2.675 

1.6 

Poor 
Fair. 
Bad. 
Fair 
Bad. 
Poor 


10.85 
10.85 

0.08 
11.03 

9.80 
1L38 


AVERAGE  OF  FORT  FT  WO  POOR  WHEATS  FROM  OHIO  IN  1883. 


56.6 


3.458 


lEATS  WITH  niGHEST  AND  LOWEST  ALBUMINOIDS  AND  LARGEST  SIZE. 


Dakota 

■  Washington 
Coloijv'o 


63.4 
G:{.  5 
G4.4 


3.074     Largo..'  Iliphest  albumen 
2.584    ...do —  Lowest  nlbuiiu'u.. 
C.  C20    ...do...  I  Largest  size 


IS.  03 

7.70 

12.  OS 


HIGHEST  WEIGHT  PER  BUSHEL. 

'  Colorado 68.0 

i                                     1 

4.000 

Hard  red 

1  i  D") 

• 

LOWEST  WEIGHT  PER  BUSHEL. 

1                                 : 
:  Alabama i         48.1 

2.  ICG 

[  Poor 

0.80 

1 

1 
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From  these  figures  it  appears  that  the  hard  spring  wheats  will  aver- 
age about  G5.5  pounds  per  bushel,  the  soft  white  wheats  of  Oregon  58.5, 
the  ordinary  soft  grain  of  the  East  G2.5,  the  poorly  matured  samples  of 
Alabama  and  Ohio  55.5  and  5G.G,  while  the  large  plump  grain  of  Colo- 
rado reaches  C5.2  pounds  per  bushel.  Weight  per  bushel  is  evidently, 
then,  an  indication  of  good  quality. 

The  averages  for  different  seasons  in  Colorado  vary  directly  as  the 
percentages  of  albuminoids,  although  among  the  less  fully  developed 
grain  the  lighter  often  contain  more  nitrogen  from  lack  of  starch,  as  in 
the  case  of  the  crop  of  1883.  This  was  found  to  be  the  case  by  Lawes 
and  Gilbert  in  their  experiments.  It  doos  not  always  hold  true,  as  may 
be  seen  among  the  Alabama  wheats  and  some  others,  while  the  Oregon 
samples,  finely  matured,  rich  in  starch,  and  low  in  nitrogen,  are  very 
spongy  and  light  in  weight. 

The  weights  per  bushel  contained  in  the  preceding  table  seem  to  be 
very  large  when  compared  with  the  average  estimates  obtained  by  the 
statistician  of  this  Department  from  a  large  number  of  reliable  corre- 
spondents last  year.  That  they  are  actual  weights  of  the  samples  ex- 
amined has  been  i)roved,  however,  by  experimenting  on  wheat  and  oats 
of  known  weight  per  struck  bushel,  and  if  the  estimates  are  correct  it 
must  be  assumed  that  the  sami^les  sent  to  the  Department  are  not  aver- 
age ones.  For  instance,  C.  A.  Pillsbury  considers  l)G  pounds  an  aver- 
age for  Minnesota  red.  William  Wheatly  thinks  that  Maryland  wheat 
varies  from  59  to  G2  pounds,  according  to  locality.  The  State  agent  in 
Georgia  puts  the  figures  for  ten  years  at  54  to  55  pounds,  and  the  agent 
of  Kansas  at  from  53  to  57  pounds  per  bushel.  The  diflicnlty  of  collect- 
ing average  sarai)le8  will  always  be  met  with,  as  there  is  always  a  desire 
to  send  the  best.  Farmers  insist  on  deceiving  themselves  and  others  in 
this  way. 

The  results  of  our  investigation  will,  it  is  hoped,  make  apparent  some 
few  directions  in  which  an  improvement  can  be  made  in  wheat  culture 
as  they  have  already  shown  the  miller  the  quality  of  the  grain  from 
various  parts  of  the  country. 

OATS. 

Oats  are  grown  under  as  varied  conditions  as  wheat,  and  are  as  a  crop 
more  variable  in  their  appearance  than  any  of  the  cereals.  They  can  be 
made  to  pay  on  rich  and  poor  soils  of  various  descriptions,  and  although 
flourishing  in  a  cold  climate,  they  can,  in  the  form  of  certain  rust-proof 
varieties,  be  successfully  grown  in  the  far  South  by  sowing  in  the  cool 
part  of  the  year. 

In  consequence  of  all  the  variations  in  the  conditions  of  growth  there 
is  a  great  variation  in  the  weight  of  the  grain,  its  plumpness  and  rela- 
tive proportion  of  kernel  and  husk  or  chaff,  and  in  its  other  i)hysical 
qualities.  It  is  almost  impossible  to  make  a  classification  of  the  different 
varieties,  as  they  all  shade  gradually  into  each  other.  At  extremes  we 
have  the  white  potato  oats  of  the  North  and  the  red  rust-proof  of  the 
South. 

Among  the  most  important  characteristics  of  this  grain,  and  one  by 
which  it  is  most  often  judged  by  the  farmer,  is  its  weight  per  bushel. 
In  close  relation  to  this  is  the  relation  of  kernel  to  husk,  a  point  which 
has  been  little,  if  at  all,  investigated. 

In  one  hundred  and  sixty-six  specimens,  collected  from  the  most  promi- 
nent regions  where  oats  are  grown,  these  characteristics  have  been  de- 
termined with  the  purpose  of  studying  their  relations,  not  only  to  each 
other,  but  to  the  chemical  composition  of  the  grain. 
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In  practice  the  amount  of  meal  obtained  firom  the  best  varieties  does 
not  exceed  50  per  cent.  Our  results  show  that  the  kernel  stands  to  the 
husk,  on  the  average,  in  the  proportion  of  7  to  3  for  all  parts  of  the  coun- 
try, those  from  the  Western  States  being  a  little  less  husky.  As  ex- 
tremes are  found  among  the  averages  for  the  different  States — 76.1  per 
cent,  of  kernel  in  Washington  Territory,  and  61.17  for  Utah,  one  sample 
from  Washington  Territory  having  79.28  per  cent.,  and  one  from  Dakota 
only  55.37.  The  extremes  in  weight  per  bushel,  as  indicated  by  the 
samples  received,  are  29.5  in  Connecticut,  and  48.8  and  48.6  in  Colorado 
and  Dakota  respectively.  The  average  weight  for  the  whole  country  is 
37.2—38.0  for  the  Northern  States,  34.5  for  the  Southern,  and  43.2  for 
the  Pacific  slope.  The  specimens  are  probably,  many  of  them,  above 
the  average,  owing  to  the  fact  already  mentioned  that  correspondents, 
unconsciously  perhaps,  select  samples  which  are  not  fair  representatives 
to  send  to  the  Department.  Among  themselves,  however,  the  results 
will  fairly  bear  comparison. 

The  warm  climate  of  the  South  lowers  the  average  per  bushel  2.7 
XK>unds,  and  diminishes  the  yield  per  acre  from  30  bushels,  often  raised 
in  the  North,  to  about  10.  The  relative  proportion  of  kernel  is  not  pro- 
portionately affected,  the  average  being  but  1.62  per  cent,  more  of  husk 
than  in  the  North.  This  result  is  rather  surprising,  but  is  deduced  from 
the  examination  of  90  specimens  of  Northern  oats  and  66  of  Southern. 
Where  the  white  oats  will  grow  they  are  generaUy  heavier  than  others 
and  have  a  larger  proportion  of  kernel.         ^ 

The  Southern  oats  are  above  the  average  weight  per  hundred  grains 
for  the  whole  country  and  for  the  North,  being  above  the  average  in 
size.    Following  are  the  figures  : 

Weight  of  oaU  per  hundred  grains  and  per  Imehel. 


ITnitedStotet... 
Northern  States 
Southern  States 
Pacific  slope 


Weight 

of  100 

grains. 


€hrains, 
2.507 
2.290 
2.628 
2.737 


Weight 

per 
hnishel. 


Poimdf. 

37.2 
3&0 
34.2 
43.2 


The  looseness  of  the  husk  and  its  additional  size  are  the  occasion  of 
the  smidler  weight  per  bushel  of  the  Southern  grain,  while  the  well-filled 
husk  of  the  Pacific  coast  furnishes  the  heaviest  oats  we  have.  Colorado, 
too,  distinguishes  itself  by  samples,  three  in  number,  grown  by  Professor 
Blount,  averaging  43  pounds. 

In  their  chemical  composition  the  samples  proved  rather  surprising. 
It  was  reasonable  to  suppose  that,  as  they  are  so  susceptible  of  dete- 
rioration and  sensitive  to  the  influence  of  their  environment,  great  va- 
riations would  be  found  in  their  composition  under  different  climatic 
conditions,  as  is  the  case  with  wheats.  As  will  be  seen  this  has  not 
pro\'ed  to  be  so. 

Although  oats  are  fed  in  the  husk  to  stock,  it  was  thought  best,  for 
purposes  of  comparison  with  wheat  and  corn,  to  analyze  the  kernel  sep- 
arately. In  this  way  it  is  possible  to  compare  the  different  specimens 
independently  of  the  proportion  of  husk  which  they  possess,  and  then, 
if  desirable,  from  the  separate  analyses  the  composition  of  the  entire 
grain  can  be  calculated. 

10  AG— W 
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Mr.  Brewer,  in  his  report  on  the  cereals  in  the  last  census,  remarks 
upon  the  indefinite  knowledge  which  we  have  of  the  composition  of  oats 
grown  under  varied  conditions  and  the  necessity  of  a  hundred  or  more 
analyses  for  an  intelligent  understanding  of  the  effects  of  environment 
on  the  plant.  Of  the  samples  which  we  have  collected,  179  have  been 
analyzed  without  fincUng  auy  marked  peculiarities  due  to  climatic  con- 
ditions, with  the  exception  thati;he  average  of  18  samples  from  the  Pa- 
cific slope  was  lower  in  albuminoids  and  richer  in  liber  than  the  averages 
for  other  parts  of  the  country.  The  hulls  from  the  West  contain  more 
ash  tiian  those  from  the  East  and  more  fiber,  but  are  not  markedly  dif- 
ferent in  other  ways,  although,  like  the  kernels,  they  are  somewhat  de- 
ficient in  albuminoids.  As  a  whole  this  grain  is  the  richest  in  oil  and 
albuminoids  of  all  the  cereals. 

Average  oompoeition  of  oaU, 


Kernels. 

Halla. 

Aihniniiioidi. *>«■■■..■■■.■■■■>.■.■■■■>••■•■■■■■■•«•■.■.••■■..■>■  ■«...■••■ 

Per  cent. 

14.31 

1.88 

8.14 

2.15 

e.93 

Pereent. 
2.48 

Fiber .— 

17.88 

Oil - 

(•) 

Ash — ^ .^ 

5.50 

Watttr ..M...  *»...... 

5.22 

*  Kot  determined. 

The  average  of  albuminoids  for  the  different  States  Vkried  from  16.09 
for  Ohio  to  10.76  for  Washington  Territory,  the  latter  locality  sustaining 
its  reputation,  gained  with  wheat,  for  poverty  in  nitrogen. 

The  extremes  in  composition  were  as  follows : 

Extremee  in  ike  oompoeiHon  of  ike  kemeU  of  oate. 


Water 

Aih 

Oil 

Cftrbohydrates 
Crude  fiber... 
Albominoida.. 


Highest 


Per  cent. 
11.13 

2.D4 
11.20 
71.91 

2.08 
19.44 


state. 


Montana 

Michigan 

Texas 

North  Carolina 

Kentucky  and  Oregon.. 
Ohio 


Lowest. 

Pereent. 

4.67 

0.87 

6.50 

62.82 

0.88 

9.10 

SUte. 


Arkansas. 

Iowa. 

Virginia. 

Texas  and  Missouri. 

South  Carolina. 

North  Carolina. 


The  highest  percentage  of  albuminoids  in  the  preceding  figures  was 

over  1  per  cent,  higher  than  in  any  other  determination  ever  made  on 

my  cereal  in  this  country,  and  the  lowest  is  2  per  cent,  higher  than  the 

owest  for  wheat.    It  is  also  interesting  to  observe  that  among  so  many 

*3ecimens,  one  hundred  and  seventy-nine,  only  three  fell  below  10  per 

cut.,  four  below  11  per  cent,  and  twelve  below  12  per  cent.    At  the 

*^me  time  only  thirteen  are  above  17  per  cent,  and  twenty-three  above 

^^    so  of  one  hundred  and  seven ty-nine  specimens  all  but  twenty-eight, 

^^A  per  cent.,  are  within  the  limits  of  12  and  16  per  cent.,  a  rather 

-•  •     variation,  and  as  the  averages  for  all  the  States  and  parts  of  the 

'puxitry,  except  the  Pacific  coast,  do  not  vary  far  from  14.3  per  cent., 

-ts,  as  regards  chemical  composition,  cannot  bo  said  to  be  very  sus- 

otib)^  to  the  influence  of  their  environment. 

Ihk  Met  onality  to  judge  oats  by,  therefore,  is  their  weight  per 
h-  ibA       'nvi    «    \jx  index  of  the  proportion  of  kernel  to  hnsk^  and  the 
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farmer  has  only  to  tnm  his  attention  to  the  selection  of  the  Tftriety  giv- 
ing the  largest  yield  and  weight  per  bnshel. 

As  to  the  deterioration  of  seed  brought  fh)m  the  North  to  the  South, 
our  analyses  fail  to  furnish  as  much  information  as  might  be  expected. 
The  averages  for  these  two  sections  of  the  country  are  so  nearly  the 
same. that  no  conclusions  can  be  drawn  from  them.  In  the  same  way 
no  diflerence  is  found  in  the  composition  of  heavy  and  light  oats, 
although  light  oats  being  more  husky  probably  contain  absolutely  less 
albuminoids. 

It  must  here  be  remarked  that  in  the  last  census  year  over  one-half 
the  crop  of  this  cereal  came  from  the  five  States,  Illinois,  Iowa,  !N"ew 
York,  Pennsylvania  and  Wisconsin.  The  composition  of  our  market- 
able crop  is,  therefore,  nearly  the  average  for  these  States. 

BABLEY. 

Although  the  production  of  barley  in  the  United  States  has  hitherto 
been  small  and  insufficient  to  supply  the  demand,  and  although  it  is 
confined  to  a  small  portion  of  the  country,  it  is  growing,  and,  owing  to 
the  increased  production  of  beer  causing  an  increased  demand,  it  ought 
to  prove  a  profitable  crop  to  cultivate  and  its  area  should  increase.  It 
costs  no  more  than  wheat  to  cultivate,  it  returns  a  greater  number  of 
bushels  to  the  acre,  and  it  is  worth  more  per  bushel. 

Owing  to  its  peculiar  uses,  a  study  of  its  chemical  composition  is  of 
peculiar  interest,  as,  for  malting  purposes,  aside  from  its  color  and 
ability  to  germinate,  the  relation  of  the  starch  to  the  albuminoids  is 
of  the  greatest  importance. 

Samples  have  been  collected,  through  our  agents,  to  the  number  of 
about  sixty,  from  those  parts  of  the  country  where  it  is  a  crop  of  any 
prominence.  They  represent  fairly  well  the  production  of  the  United 
States,  but  Canada,  which  furnishes  us  with  a  large  portion  of  what  we 
use,  is,  unfortunately,  not  represented.  The  largest  number  of  analy- 
ses are  not  for  the  largest  areas  of  production — ^New  York,  Wisconsin, 
and  California,  which  raise  more  than  half  the  crop— but  they  are  scat- 
tered through  all  the  States  where  any  amount  of  barley  is  grown.  In 
considering  the  average  features  of  the  crop  as  it  is  found  in  market, 
especial  regard  must  be  had  for  the  figures  from  the  States  just  named, 
and  for  the  fact  that  Canadian  barley,  which  is  said  to  be  the  best,  is  not 
represented  at  all. 

As  it  is  almost  impossible  to  detach  the  hulls  ftom  this  grain,  the 
great  majority  were  analyzed  as  they  were  threshed  out  and  only  a  few 
were  separated  into  hulls  and  kernel. 

The  average  composition  of  the  sixty  unhulled  specimens  was: 


Per  cent 

Water 

6.53 
2.89 
2.68 

72.77 
3.80 

11.33 

Ash 

Oil 

Carbohydrates.... » 

Crude  flber 

AlbTiminoidfl 

From  these  figures  the  averages  for  the  different  portions  of  the  coun- 
try vary  but  little,  although  the  Pacific  slope,  as  usual,  is  1  per  cent, 
lower  in  albuminoids  than  the  Atlantic  States,  and  somewhat  heavier. 
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The  large  size  and  low  percentage  of  albuminoids  of  the  Oalifomia 
barleys  ought  to  make  them  valaable  for  malting  purposes,  color  and 
germinative  properties  being  good. 

Among  the  samples  are  barleys  with  the  following  extremes : 

Extremea  in  eamposition  in  American  harleya. 


Hli^ert. 

Stftte. 

Lowest. 

State. 

Water  ...........••••.••••■■..••••••«•... 

Percent 
8.15 
4.48 
8.54 

76.70 
4.65 

14  88 

Minnesota.. 
California... 

Indiana 

Montana.... 

Ohio 

Dakota 

Perefnt. 
4.53 
1.50 
2.06 
68.00 
2.64 
&75 

California. 

ABh ^ 

OU - - 

Carbobvdntes .^...— 

Grade  fiber .....••• •... 

Albominoids «i. .......—... 

Minnesota. 

Oregon. 

Colorado. 

niinois. 

Kentaoky  and  Oregon. 

Dakota  sustains  its  reputation  for  a  high  percentage  of  nitrogen  and 
Oregon  for  a  low  one,  but  the  variations  in  this  constituent  as  a  whole 
are  not  extreme.  Barley,  in  £EM;t,  has  a  wide  range  of  climate  in  which 
it  flourishes,  and  with  rye  shows  a  smaller  variation  in  its  composition 
as  influenced  by  climate  than  the  other  cereals. 

The  analyses  which  have  been  hitherto  published  do  not  differ  mate- 
rially from  ours.  Brewer  gives  nine  in  the  last  census  and  several  have 
appeared  in  one  of  the  recent  numbers  of  Biedermann's  OentralblaU 
fUr  AgrihuUurehemiej  1884,  p.  49.  Koenig  gives  in  his  collection  of 
food  analyses  the  following  average  of  one  hundred  and  twenty-seven 
specimens : 


Peroent 

Watir  ....•••■■■■■■■•■■■■■■■■■■■■■■>>■ 

18.77 
2.16 
2.60 

64.83 
fi.81 

U.14 

oa 1. — 

Ash - 

OarboliTdnitfla  j.. .<........... ....... 

Ontdenber  ...•.•..•.............«•«.. 

AlbunlBoidi. ....«•>••••.••••••■  ■«■«•• 

This  makes  the  continental  more  fibrous  than  ours,  and,  as  is  gener- 
ally the  case  with  all  their  agricultural  products,  moister.  The  differ- 
ences are  in  favor  of  the  American  grain. 

A  few  of  the  samples  which  were  hulled  or  were  naturally  hnUess 
were  analyzed,  and  tiieir  average  composition  was  as  follows : 


PWOMlt 

Wat« 

Aah .^r.n.. 

6.26 
8.18 
2.66 

76.58 
L60 

1L77 

oa — — 

Oarboliydratea  ..•.•...••>••■..•••..••. 

OniuA   fllMT.  ■■■««•  MB Aaa^H^MMH  MMAaMMMaaB 

VixK.  aiiteieuo>  ivYrsyoL  k^^Ajc  Munplcs  and  the  unhuUed  lies  in  the  loss 
-   iber  and  asi    ^d  tht    oiative  increase  of  the  other  constituents,  as 

'i'^  be  expected. 

^  1  vm  a  physical  point  of  view  there  must  be  taken  into  consideration 
•>-^  color  and  brightness  of  the  grain,  its  perfection  (that  is,  ability  to 
>.i'Out),  its  homogeneity,  and  its  size  and  weight  per  bushel.  We  have 
JmrnitU^rcA  only  the  weight  and  size,  as  the  other  qualitieB  are  readily 
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made  out  by  the  practioal  man.    The  averages  fbr  the  oaantry  are  as 
follows: 


y»rf 

Wdffbt 

<tfToo 

srains. 

Weight 

per 
IroaheL 

United  States .•.••..•...—.••... 

78 

ei 

13 

88 
10 
U 

Qrmm§, 
8.4820 
8.2585 
8.0182 
8.1712 
8.6800 
4.8660 

Paundt. 

54.0 

■^ ormoi u  SbftXOB « •••■.>«•>.•••  -•«..•■•«■■..•.«••■■••••.■•.■■■••..■  ^wi^.* 
JMMioni  otfttes  » « » •■■.■■.■■■■■.■».^.« »■....■  .>»....■.».■...■——.. ...... 

WetternSUtes ......m... 

Korthwestem  StatM ..........Mi............... 

PlCiflc  slolM)              1       ■■111    1    ■■  1  ■..■         11                                           ■!  ■  1      1 

53.4 
52.6 
52.8 
57.2 
6&8 

The  specimens  from  the  Northwest  and  the  Padflc  are  heavier  per 
one  hundred  grains  and  in  weight  per  boshel  than  the  others,  while 
those  from  the  northern  boundary  are  next  in  order.  The  heaviest 
weight  per  bushel  is  from  Utah,  60.2  pounds,  and  the  largest  suse^  4.9000 
grams  per  100  grains,  from  California.  The  lightest  barley  is  from 
Pennsylvania,  50.4  pounds  per  bushel,  and  the  smallest  size,  2.0300 
grams  per  100  grains,  is  from  the  same  State.  Several  of  the  bald  va- 
rieties run,  of  course,  above  the  figures  given,  one  from  Washington 
Territory  weighing  65.8  pounds  per  bushel  and  4.9300  grams  per  100 
grains. 

In  the  few  samples  in  which  the  husk  was  detached  from  the  grain, 
it  was  found  to  amount  to  about  15  per  cent,  on  the  average,  witii  ex- 
tremes of  16.94  and  12.55  per  cents. 

The  color  and  consistency,  together  with  the  high  nitrogen  of  our  bar- 
leys, however,  appear  to  be  their  weak  points.  From  some  recent  Gher- 
man  exx)eriments  we  learn  that  a  high-grade  barley  contains  less  than 
9  per  cent,  of  albuminoids,  is  mealy  in  consistency,  in  distinction  from 
a  glassy  fracture,  and  is  necessarily  of  a  clear  white  color.  Many  of 
our  barleys  are  off-color,  and  but  three  of  all  our  samples  can  be  quali- 
fied as  mealy.  The  albuminoids  are  no  higher  than  the  averages  of 
otiier  investigators,  but  much  higher  than  is  allowable  in  good  msJting, 
according  to  the  best  judges  to-day.  There  seems  to  be  much  room, 
therefore,  for  improvement  in  the  quality  of  this  crop  as  grown  among 
us  as  w^  as  in  an  extension  of  its  area,  so  that  we  may  produce  our 
own  supply. 

There  seems  to  be  no  reason  why  the  desired  result  should  not  be  ac- 
complished by  careful  selection  and  cultivation  without  nitrogenous 
manures  which  tend  to  increase  the  percentage  of  albuminoids. 

It  is  intended  to  learn  tiie  views  of  practic^  malsters  and  brewers  on 
this  subject  and  combine  their  conclusions  with  our  results  in  our  de- 
tailed report 

BTB. 

Of  this  cereal,  which  is  of  the  least  importance  of  any  grown  in  the 
United  States,  only  five  samples  have  been  analyzed  up  to  the  present 
time.  To  supply  this  deficiency  specimens  were  collected  from  the  De- 
partment correspondents  and  the  principal  rye-producing  States  at  the 
same  time  with  oats  and  barley. 

Fifty-six  have  been  examined  physically  and  chemically,  with  the  fol- 
lowing results : 

The  largest  specimen  was  from  Washington  Territory,  weighing  3.450 
grams  per  100  grains,  the  next  from  Minnesota,  weighing  2.780  per  100 
grains,  and  the  heaviest  weight  per  bushel  from  Yermonti  64.1  pounds. 


150 


REPORT  OF   THE   COMMISSIONER  OF   AGRICULTURE. 


The  smallest  were  from  Iowa  and  Nebraska,  weighing  1.300  grams  per 
hundred  grains,  and  the  lightest  from  New  York,  66.2  pounds  per  bushel, 
the  average  for  the  country  being  2.074  grams  per  100  grains  and  G0.9 
pounds  per  bushel.  The  largest  and- heaviest  rye  was  found  on  the 
Atlantic  coast  and  in  the  Northern  States.  The  Pacific  slope  was  not 
well  represented. 

The  average  weight  per  bushel  is  much  higher  than  is  usually  a<;- 
cepted  for  rye,  but  the  specimens  in  hand  certainly  reached  those  ti^- 
ures,  either  from  being  very  clean  or  selected  samples  above  the  averagt^ 
production.  Illinois,  which  in  the  last  census  year  produced  more  of 
the  crop  than  any  State  except  New  York,  sends  the  smallest  and  light- 
est average  grain. 

In  chemical  composition  the  following  extremes  were  found : 


Higheit 

Btete. 

LowMt 

State. 

Wftttr. ..■■.••■••«■>.■..■.. ■■.... 

Percent. 

10.00 
8.72 
2.91 

77.64 
L90 

15.68 

Wlsooniln  .....>■....- 

Percent. 
7.00 
1.31 
1.38 
68.74 
1,10 
&76 

Warshinirton  Territozr. 

TlliDoiff  r.r.....>T-.',^- 

Kebraska. 

oa 

Colorado ~ 

WiscoDsin. 

OArbohyditttM .................. 

Colorado. 

Orude  fiber 

MiuneaotA.  >■..•■ 

nimois. 

Colorado 

But  five  were  below  10  per  cent,  of  albuminoids,  and  all  but  four  were 
below  13  per  cent. 

The  grain  cannot  be  said  to  be  extremely  variable.  The  average  for 
the  country  is  here  given,  together  with  an  average  of  forty-nine  analy- 
ses of  ryes  fi:om  all  sources,  given  by  Koenig : 


United 
Stetea. 

Koonig. 

Water. ...............................1 

&67 
2.09 
L94 

74.52 
L46 

1L32 

IS.  06 

■  ••■  v«Mi«VM  ••■••■  w^i««  •■ 

L89 

Oil .^. 

1.79 

Carbobydratea.*................................ ................................... 

67.81 

Grade  fiber 

2.01 

Albami&oida 

U.AS 

The  extremes  of  albuminoids  in  Koenig's  analyses  were  16.93  and  7.91 
per  cent.,  which  is  wider  than  among  our  specimens. 

For  different  parts  of  the  United  States  the  averages  are  very  nearly 
concordant,  the  only  variation  being  an  average  of  half  a  per  cent,  al- 
buminoids, and  a  little  more  fiber  in  ten  specimens  from  the  South. 
?he  difference  between  our  grain  and  that  of  the  Continent  appears  in 
he  greater  moisture  of  the  latter,  as  is  to  be  expected,  together  with 
'^lore  ash  and  oil  and  less  fiber.    The  nitrogenous  (ionstituents  are  prat* - 
ically  the  same,  and  this  cereal  is  richer  than  corn  in  this  element  ami 
^^  so  rich  as  wheat. 

±tye  cannot  be  considered  as  being  very  susceptible  to  climatic  condi 
ions ;  in  fact  it  will  flourish  where  other  cereals  will  not.    It  requires, 
*^erefore,  no  greater  care  in  its  improvement  than  the  selection  of  the 
_^T^f.v  giving  the  largest  yield  and  careful  cultivation. 

GENERAL  GONOLUSIONS  ON  THE  CEREALS. 

^'^ouit  jur  study  of  the  various  cereals,  corn,  wheat,  oats,  barley,  and 
%  o,  >  ^DPAars  that  they  all  have  certain  peculiarities^  as  shown  by  their 
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physical  properties  and  chemical  compositioD.  Of  all,  wheat  is  the  most 
susceptible  to  its  environment,  both  chemically  and  physically;  oats  is 
extremely  liable  to  deteriorate  physically,  bat  is  not  so  changeable  in  its 
composition ;  corn  is  much  influenced  in  size  and  yield  by  climate,  but 
hardly  in  quality,  while  rye  is  about  the  same  thing  wherever  it  is 
raised,  and  barley  is  produced  in  such  a  limited  field  that  the  effect  of 
environment  is  not  mark^. 

The  Pacific  coast  and  Colorado  have  a  decided  effect  on  all  cereals. 
Oregon  and  Washington  Territory  produce  them  all^  with  lack  of  an 
average  amount  of  nitrogen,  whUe  the  Oalifomia  gram  varies  in  other 
respects  also,  and  is  much  drier  than  Eastern  crops.  All  our  grain,  and 
in  fact  all  our  agricultural  field  products,  are  much  drier,  owing  to  our 
climate,  than  those  of  Europe,  and  this  is  an  important  factor  in  the 
matter  of  bargain  and  sale.  The  Colorado  cereals  are  all  distinguished 
for  their  remarkable  size  and  excellent  development.  They  illustrate 
what  can  be  done  on  a  rich  soil  and  with  carefiU  cultivation  in  the  pro- 
duction of  cereals. 

DATA. 

The  data  from  which  the  preceding  conclusions  are  drawn  are  too 
large  in  number  to  be  given  in  the  present  report.  They  will  probably 
be  arranged  and  published  as  a  special  bulletin  of  the  chemical  di- 
vision. The  abstract,  however,  which  has  been  given,  contains  the 
general  conclusions  which  can  be  derived  from  them. 

SOIL  ANALYSES. 

The  numerous  inquiries  received  at  this  office  relating  to  the  methods 
and  object  of  soil  analysis  havo  led  me  to  believe  that  an  abstract  of  the 
present  knowledge  possessed  by  scientists  on  this  subject  would  prove 
of  interest  to  those  engaged  in  scientific  a^^riculture. 

It  is  true  that  a  knowledge  of  the  chemical  composition  of  the  soil  is 
not  by  any  means  all  that  is  necessary  to  judge  of  the  proper  method  of 
its  tillage  or  the  extent  of  its  fertility.  Yet  it  must  be  admitted  that 
such  a  knowledge  is  a  most  valuable  guide  to  the  agriculturist  in  respect 
of  the  kind  of  crop  which  is  to  be  produced  and  the  character  of  fertilizer 
to  be  employed.  The  chemical  composition  of  the  soil,  when  taken  in 
connection  with  its  physical  state  and  the  climatic  conditions  of  the 
locality,  is  a  guide  to  scientific  agriculture  which  cannot  be  neglected. 

Quite  a  number  of  samples  of  soil  from  different  parts  of  the  country 
having  accumulated  in  the  laboratory,  I  requested  Mr.  Edgar  Bichards 
to  conduct  the  analyses  and  to  collect  the  information  which  is  hereby 
submitted.  The  analyst  who  desires  information  concerning  the  com- 
position of  soils  will  find  something  of  value  in  this  work,  while  the 
reader  wbo  is  not  a  chemist  will  discover  in  it  a  fund  of  information 
about  soils  and  their  proper  treatment. 

ON  THE  DERIVATION  AND  FORMATION  OF   SOIL. 

All  soils  are  the  results  of  the  natural  disintegration  of  the  rocks  by 
atraospberic  agencies,  mingled  with  decayed  vegetable  and  animal  mat- 
ter in  greater  or  less  proportion.  If  natural  agencies,  such  as  glaciers, 
rain,  frost,  wind,  &c.,  did  not  come  into  play  and  wa«h  and  transport 
the  materials  of  soil  to  a  greater  or  less  distance  from  their  sources,  the 
soil  of  every  locality  would  b©  simply  the  decayed  upper  surface  of  the 
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underlying  rocks.  But  in  proportion  to  the  slope  of  the  ground  and 
the  activity  of  the  agents  above  mentioned  the  soil  is  transported  from 
higher  to  lower  levels,  and  in  many  cases  a  good  soil  may  be  found  cov- 
ering rocks  which  of  themselves  would  only  yield  a  poor  soil. 

COMPOSITION  OF  THE  SOIL. 

Soil  is  a  mixture  of  sand,  either  quartzose  or  feldspathic,  clay,  carbon- 
ate of  lime,  and  humus  or  organic  matter,  and  on  the  preponderance  of 
one  or  more  of  these  constituents  the  usual  classification  of  soils  are 
based. 

GENERAL  OLASSIFIOATION  OF  SOILS. 

Soils  are  usually  classified  as  sandy,  sandy  or  light  loams,  loams, 
clayey  loams,  heavy  or  retentive  clays,  marls,  calcareous  loams,  and  peaty 
soils.  This  classification  has  reference  chiefly  to  composition  and  text- 
ure, a  special  chemical  composition,  silicious,  calcareous,  &c.,  being 
necessary  for  the  profitable  growth  of  particular  crops,  and  a  certf^in 
mechanical  texture,  friable,  porous,  &c.,  suiting  best  for  the  permeation 
of  rain  and  air,  and  the  spreading  of  the  roots  of  the  plants. 

Loams,  which  may  be  considered  as  typical  soils,  are  a  mixture  of 
sand,  clay,  and  humus,  which  are  spoken  of  as  light  when  the  sand  pre- 
dominates and  as  heavy  when  the  clay  is  in  excess.  These  terms,  light 
and  heavy,  do  not  refer  to  the  actual  weight  of  the  soil,  but  to  its  tenac- 
ity and  degree  of  resistance  it  offers  to  the  implements  used  in  cultiva- 
tion. Sandy  soils  are,  in  the  farmer's  sense  of  the  word,  the  lightest  of 
all  soils,  because  they  are  the  easiest  to  work,  whilst  in  actual  weight 
they  are  the  heaviest  soils  known.  Clay,  though  hard  to  work  on  ac- 
count of  its  tenacity,  is  comparatively  a  light  soil  in  weight.  Peaty 
soils  are  light  in  both  senses  of  the  word,  being  loose  or  porous  and  hav- 
ing little  actual  weight.    (See  Table  III.) 

GEOLOGICAL  CLASSIFICATION  OF  SOILS. 

Whatever  their  composition  and  texture,  soils  are,  from  a  geological 
standpoint,  mainly  of  two  sorts,  soils  of  disintegration  and  soi&  of 
transport.  Under  the  former  are  comprehended  such  as  arise  from  the 
waste  and  decay  of  the  immediately  underlying  rocks,  the  limestones, 
traps,  granit/CS,  and  the  like,  together  with  a  certain  admixture  of  vege- 
table and  animal  debris;  and  which  are  directly  influenced  in  their 
composition,  texture,  and  drainage  by  the  nature  of  the  subjacent  rocks 
from  which  they  are  derived.  Under  the  latter  are  embraced  all  drift 
and  alluvial  materials,  such  as  sand,  shingly  debris,  miscellaneous  silt 
and  clay,  which  have  been  worn  from  other  rocks  by  atmospheric  agen- 
cies ana  transported  to  their  existing  positions  by  winds,  waters,  or  an- 
Mtntfj  glacier  actions. 

3IFFEREN0E  BETWEEN  THE  SOIL  AND  THE  SUBSOIL. 

■*-^sides  the  soils  proper,  which  come  immediately  under  cultivation, 

^xo  are  in  most  places  a  set  of  subsoilsj  differing  from  the  true  soils, 

'•'d  which  cannot  be  ignored.    The  true  soils  are  usually  of  a  darker 

,^ior,  from  the  large  admixture  of  humus,  whilst  the  subsoils  are  lighter 

n  hue,  yellow,  red,  or  bluish,  from  the  great  preponderance  of  the  iron 

<ides.    The  soils  are  more  or  less  friable  in  their  texture,  whilst  the 

"ibsoils  are  tougher,  more  compact,  and  more  largely  commingled  with 

abbly  and  stony  debris.    The  soils  are  usually  a  little  more  than  mere 

irffu*^  -wv^en'nfir.  whilst  the  subsoils  may  be  many  feet  in  thickness. 
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WEATHBBINa  OF  THE  BOCKS  AND  FOBMATION  OF  THE  SOIL. 

All  exposed  rocks  break  up  in  coarse  of  time  imder  the  continaed  ac- 
tion of  atmospheric  agencies,  however  hard  and  refiractory  they  may  be; 
these  agencies  act  both  chemically  and  mechanically.  The  rain,  owing 
to  the  absorption  of  carbonic  acid  from  the  atmosphere,  acts  chemically 
on  the  rocks  by  its  solvent  action,  and  also  from  its  oxygen  combining 
with  substances  not  yet  fully  oxidized.  Its  mechanical  action  appears 
in  its  washing  away  the  finer  portions  of  the  disintegrated  rock  or  soil 
from  higher  to  lower  ground.  The  changes  in  temperature  have  a  loos- 
ening influence  by  causing  alternate  expapsion  and  contraction.  The 
atmosphere  itself  acts  chemically  upon  the  rocks  by  the  slow  oxidation 
of  those  minerals  which  can  absorb  more  oxygen,  and  the  production  of 
carbonates  and  bicarbonates  whose  solubility  still  further  aids  disinte- 
gration. These  disintegrating  agencies  are  still  further  aided  by  the 
root-growths  of  plants,  by  the  burrowing  of  worms  and  other  earth- 
dwelling  creatures,  and  in  no  small  degree  by  the  generation  of  organic 
acids,  humic,  crenic,  &c.,  by  organic  decay.  From  the  hardest  granites, 
basalts,  and  lavas  to  the  softest  limestones  and  marls,  all  are  undergo- 
ing this  disintegration ;  and  the  soils  to  which  they  give  rise  will  vary 
in  depth,  composition,  and  texture,  according  to  the  softness  and  min- 
end  character  of  the  rocks  and  the  length  of  time  they  have  been  sub- 
jected to  these  agencies. 

According  to  Darwin  the  solid  rocks  disintegrate  even  in  countries 
where  it  seldom  rains  and  where  there  is  no  £cost.  De  Koninick,  a  Bel- 
gian geologist,  is  of  opinion  that  such  disintegration  may  be  attributed 
to  the  carlK>nic  and  nitric  acids,  together  with  the  nitrates  of  ammonia, 
which  are  dissolved  in  the  dew.* 

The  rocks  which  weather  most  easily  and  rapidly  do  not  always  ex- 
hibit most  soil,  very  often  the  reverse.  A  pure  limestone  would  hwrdly 
exhibit  any  weathered  band  or  soil,  because  the  carbonic  acid  of  the  rain 
would  almost  at  once  dissolve  and  remove  the  particles  it  acts  upon. 
Even  in  the  case  of  igneous  rocks,  their  composition  may  be  such  that 
those  which  weatiier  the  most  rapidly  would  likewise  show  little  of  a 
weatiiered  band,  owing  to  the  same  solvent  action. 

THE  SOILS  FOBMED  BY  THE  DIFFEBENT    GEOLOGICAIi    FOBMATIONS. 

The  rocks  of  which  feldspar  is  one  of  the  constituents,  are  the  origins 
of  the  clays  and  potash  which  are  met  with  in  all  arable  soils  ^  feldspar 
is  a  silicate  of  aluminium  and  potassium,  which  on  disintegration  forms 
a  clay,  a  silicate  of  aluminium,  and  a  silicate  of  potassium. 

The  primitive  and  igneous  rocks  yield  soils  rich  in  potash,  and  the 
fossiliferous  rocks  those  rich  in  phosphoric  acid. 

THE  DENXTDATION  OF  THE  SOIL. 

The  same  agencies  which  form  the  soils  are  also  wasting  and  carrying 
them  away.  During  every  rain  storm  transportation  of  soil  goes  on,  as 
the  brooks  and  rivers  show,  after  heavy,  long-continued  rains,  by  tho 
yellow  muddy  color  of  their  waters,  that  they  are  carrying  a  vast  quan- 
tity of  sediment  towards  the  sea.  The  running  streams  bear  along  the 
transported  matter,  and  gradually  deposit  it  as  the  current  diminishes 
in  velocity ,  the  very  finest  particles  being  carried  as  long  as  the  stream 

«  Darwin's  Vegetable  Mold  and  Earth  Worms,  1882,  p.  23&. 
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remains  in  motion.  When  a  river  reaches  a  flat  or  level  tract  and  over 
which  its  waters  can  flow  in  flood  with  a  slow  motion,  the  suspended 
matter,  consisting  principally  of  sand  and  mud,  is  deposited,  and  con- 
ititates  the  alluviunij  or  new  land,  formed  by  such  deposits  at  the  river's 
mouth  or  along  its  banks. 

THE  QUANTITY  OF  SOIL  SWEPT  AWAY  BY  THE  RAIN  REPLACED  BY 

THE  DECOMPOSITION  OF  THE  ROCKS. 

Though  the  soil  is  thus  continuously  washed  away,  still  it  remains 
nearly  constant  in  quantity,  since  what  is  taken  away  by  denudation  is 
made  up  from  other  causes,  and  this  augmentation  can  proceed  evidently 
from  nothing  but  the  slow  and  constant  disintegration  of  the  underlying 
rocks.  The  subsoils  are  likewise  gradually  being  converted  into  soil, 
and  thus  keep  up  the  supply  available  for  the  nourishment  of  plant-life. 
The  constant  tillage  and  plowing  of  the  ground  subjects  it  more  readily 
to  the  weathering  action  than  is  the  case  with  grass  or  other  lands  pro- 
tected by  natural  vegetation. 

THE  GENERAL  FERTILITY  OF  THE  SOILS  DEPENDS  PRINCIPALLY  ON 

THEIR  TEXTURE. 

From  an  agricultural  standpoint,  the  soil,  which  is  the  natural  store- 
house and  laboratory  whence  plants  derive  their  supply  of  food,  should 
present  difterent  qualities  which,  according  as  they  are  more  or  less 
developed,  exert  a  considerable  influence  upon  its  fertility  j  it  should 
be  firm  enough  to  afford  a  proper  degree  of  support  for  the  plants  that 
grow  on  it,  and  yet  loose  enough  to  allow  the  delicate  fibers  of  the  root- 
lets to  extend  themselves  in  all  directions  in  search  of  the  food  of  which 
they  are  in  need.  It  must  be  of  such  a  texture  as  to  allow  the  free  ac- 
cess of  air,  without  which  plants  cannot  live;  and  it  must  be  close 
enough  to  retain,  for  a  considerable  time,  the  water  which  falls  on  it, 
and  yet  porous  enough  to  allow  the  excess  to  drain  away.  In  this  re- 
spect, the  nature  of  the  subsoil  and  the  depth  of  the  surface  soil  are 
both  importaut.  When  a  soil  rests  immediately  upon  a  bed  of  rocks  or 
gravel,  it  will  naturally  be  dryer  than  when  it  rests  on  clay  or  marl. 
On  the  other  hand,  a  clay  subsoil  may  be  of  great  advantage  to  a  sandy 
soil,  hj  enabling  it  to  retain  moisture  longer  in  dry  weather.  These 
qualities  depend  altogether  on  the  state  of  division  of  the  soil  and  its 
geological  origin,  and  it  is  important,  consequently,  to  study  the  arable 
soil  under  the  two  standpoints  of  its  physical  properties  and  of  its  chem- 
ical nature. 

THE  PHYSICAL  PROPERTIES  OP  SOILS. 

Thn,  physical  properties  of  a  soil  may  be  considered  in  regard  to  its 

ALufe,  its  absorbent  powers,  and  its  temperature. 

^oils  difl'er  not  only  in  chemical  composition,  but  also  in  physical 
/uaracteristics,  the  aspect,  elevation,  depth,  climatic  conditions,  drain- 
ire,  &c.,  that  enter  into  the  problem  and  cause  the  variations  in  the 
.Native  productiveness  of  two  fields. 

The  knowledge  of  the  inherent  agricultural  capabilities  of  the  differ- 

mt  classes  of  soil  is  still  very  far  from  being  perfect,  though,  by  the  re- 

^earoh^^  of  chemists  since  1860,  many  impor&nt  facts  have  been  brought 

^  ii?b'   vbich  have  led  to  improvements  in  the  cultivation  of  the  laud. 
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IHP0BTAI70E  OF  ▲  PEOPEB  HEGHANIOAL  0OI9DITION. 

It  is  uot  very  difficult  to  adapt  a  plant  or  crop  to  the  nature  of  the 
mil  when  once  we  know  what  mineral  ingredients  are  required  by  the 
one  and  furnished  by  the  other;  but  it  demands  very  close  observation 
and  study  and  a  most  diligent  application  of  means  to  bring  the  phy^^^ 
cal  or  mechanical  properties  of  the  soil  into  the  state  best  fitted  for  plant 
growth. 

The  influence  of  mechanical  operations  becomes  obvious,  as  the  access- 
ibility of  air,  moisture,  and  warmth,  which  are  essential  to  the  devel- 
opment of  the  changes  that  occur  in  the  process  of  germination,  are  but 
slightly  influenced  by  the  chemical  composition  of  the  soil,  being  all 
dependent  on  its  mechanical  condition.  And  this  influence  is  not  con- 
fined to  the  first  stages  of  growth  and  development  of  vegetation,  but 
is  required  all  through  the  life  of  the  plant,  for  they  cannot  avail  tnem- 
selves  of  their  full  amount  of  food  unless  the  state  of  the  soil  admits  of 
the  free  passage  of  air  and  moisture,  and  is  favorable  to  the  extension 
of  the  rootlets  in  all  directions. 

VABIATIONS    m    THE    TEXTURE    OP  SOILS    EFFLUENCE    THEIB    FER- 
TILITY. 

Soils  may  vary  from  the  coarsest  pebbles  and  loose  sands  to  the  finest 
and  most  tenacious  clays.  Those  soils  are  best  adapted  to  agriculture 
which  consist  of  a  mixture  of  sand  with  a  moderate  quantity  of  clay 
and  a  little  vegetable  matter.  When  the  sand  or  other  coarse  material 
predominates,  the  soil  is  easy  to  till,  and  will  grow  most  of  the  crops 
which  are  suitable  to  the  locality;  but  it  is  deficient  in  the  power  of  re- 
taining moisture  and  the  soluble  and  volatile  parts  of  manure.  When 
the  clay  is  in  excess,  the  soil  is  more  difficult  to  till,  and  will  probably 
grow  fewer  crops,  as  it  retains  more  moisture,  is  not  easily  warmed, 
does  not  admit  of  free  access  of  air,  and  consequently  does  not  fEMsili- 
tate  the  chemical  changes  in  the  soil  and  manure  placed  on  it  wMch 
are  so  important  to  the  proper  nourishment  of  the  plants. 

If  soils  difi'ered  iu  nothing  else  than  that  of  texture,  the  one  which 
contained  the  greatest  amount  of  finely  divided  matter  would  possess 
an  advantage  over  those  with  coarser  parts.  One  cause  of  this  supe- 
riority consists  in  the  greater  absorptive  and  retentive  powers  which 
finely  divided  matter  possesses,  due  probably  to  the  immensely  greater 
quantity  of  surface  exposed  in  a  given  bulk  or  weight  of  the  more  finely 
divided  soil. 

THE  ABSORBENT  AND  RETENTIVE  POWERS  OF  SOILS. 

The  observations  of  Sir  H.  S.  Thompson*  on  the  absorbent  and  re- 
tentive powers  of  soil,  or  the  power  possessed  by  soil  to  decomj)()se  and 
retain  for  the  subsistence  of  the  plants  the  ammouiacal  and  other  salts 
which  form  the  most  valuable  constituents  of  manure,  and  the  hi;^hly 
important  investigations  of  Professors  Way  t  and  Voelckers  on  this  sub- 
ject, have  had  a  most  important  bearing  on  practical  agriculture,  e^ipe- 
cially  to  the  rational  treatment  and  application  of  farm-yard  manure  and 
the  economical  use  of  artificial  manures. 

The  investigations  of  Professor  Way  have  given  a  new  direction  to 
the  chemical  study  of  soils,  and  the  subject  has  been  taken  up  by  Liebig, 


*  Jour,  of  the  Royal  Agricnltaral  Society,  toI.  xi,  p.  68.     ilhid.f  p.  313. 
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Knopp,  Henneberg,  Stohman,  Brustlein,  Peters,  Voelckers,  Warring- 
ton, and  other  chemists. 

These  several  investigations  have  shown  that  the  property  of  ab- 
sorbing, retaining,  and  modifying  the  composition  of  manures  belongs 
to  every  soil  in  a  greater  or  less  degree. 

ABSORPTION  OF  AMMONIACAL  SALTS  BY  VARIOUS  SOILS. 

The  ammonia  floating  in  the  atmosphere  is  continually  being  washed 
into  the  soil  carried  into  it  by  the  rains.  The  clay,  oxide  of  iron,  and 
the  organic  matter  contained  in  the  soils,  perform  the  important  func- 
tion of  absorption.  This  property  of  clay  may  be  one  of  the  reasons 
why  clay  lands  are  more  suitable  to  wheat  than  are  sandy  soils.  Al- 
though clay  has  this  property  of  retaining  more  of  these  absorbed  sub- 
stances than  sands  or  loams,  yet  it  is  evident  that  these  latter  soils  must 
receive  the  same  amount  of  fertilizing  matter  from  the  rains,  only  they 
have  less  ability  for  retaining  or  storing  it  up. 

In  regard  to  the  absorption  of  ammonia  and  its  salts  by  various  soils, 
the  following  summary  is  taken  from  Dr.  Voelckers'  paper  "  On  the 
chemical  properties  of  soils :  ^  • 

(1)  All  of  the  soils  experimented  upon  had  the  power  of  absorbing  ammonia  tsom 
ite  eolation  in  water. 

(2)  Ammonia  is  never  completely  removed  from  its  solution,  however  weak  it  may 
be.  On  passing  a  solution  of  ammonia,  whether  weak  or  strong,  throuffh  any  kind  of 
■oil,  a  certain  quantity  of  anmionia  invariably  passes  through.  No  soil  nas  the  power 
of  fixing  completely  the  ammonia  with  which  it  is  brought  in  contact. 

(3)  Tne  absolute  quantity  of  ammonia  which  is  absorbed  by  a  soil  is  larger  when  a 
stronger  solution  of  ammonia  is  passed  through  it,  but  relatively  weaker  solutions  are 
more  thoroughly  exhausted  than  stronger  ones. 

(4)  A  soil  which  has  absorbed  as  much  ammonia  as  it  will  from  a  weak  solntion, 
takes  up  a  fresh  quantity  of  ammonia  when  it  is  brought  into  contact  with  a  stronger 
solution. 

(5)  In  passing  solutions  of  salts  of  ammonia  through  soils,  the  ammonia  alone  is  ab- 
sorbed, and  the  acids  pass  through,  generally,  in  combination  with  lime,  or,  when 
lime  is  deficient  in  the  soil,  in  combination  with  magnesia  or  other  mineral  bases. 

(6)  Soils  absorb  more  ammonia  from  stronger  than  from  weaker  solutions  of  sul- 
phate of  ammonia,  as  of  other  ammonia  salts. 

(7)  In  no  instance  is  the  ammonia  absorbed  by  soils  from  solutions  of  free  anmionia, 
or  from  salts  of  ammonia,  so  completely  or  permanently  fixed  as  to  prevent  water  from 
washing  out  appreciable  quantities  of  ammonia. 

(8)  The  proportion  of  ammonia  which  is  removed  in  the  several  washings  is  small 
hi  proportion  to  that  retained  by  the  soil. 

(9)  The  power  of  soil  to  absorb  ammonia  from  solutions  of  free  or  combined  ammonia 
is  thus  greater  than  the  power  of  water  to  redissolve  it. 

It  may  be  concluded  from  the  above  that  in  ordinary  seasons  no  fears 
iieed  be  entertained  that  occasional  heavy  rain  storms  will  remove  much 
jimmonia  from  ammoniacal  top-dressings,  such  as  sulphate  of  ammonia, 
Root,  guano,  and  similar  manures,  but  in  excessively  rainy  seasons  or  in 
Ustricts  that  have  a  large  rainffdl  considerable  quantities  may  be  re- 
"xoved  froT"  land  top-dr-^i^p^vi  -^+>»  aw»T"^maca-i  manures,  even  in  the  case 

'\^  «5f  ifP  -»1q.->      Q.TiHa 

j^ET^**  •'-'  -   '        -     'n     ^.jti,xJrAa.u   I'U   J.HESE  POWERS. 

«'tio  gen^idi  Cx/iiciudioL  tnai;  maj  Dt?  drawn  from  the  different  investi- 
^<*oions  show  that  when  the  surface  waters  charged  with  the  products 
>f  vegetable  decay  are  brought  into  contact  with  argillaceous  sediment, 
^'ey  part  to  some  extent  with  their  potash,  ammonia,  silica^  phosphoric 

*  Jour.  Royal  AgriooltunJ  Society,  voL  zxl,  p.  123. 
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aoid,  and  organic  matter,  which  remains  in  combination  with  the  soil; 
whilst,  under  ordinary  conditions  at  least,  neither  nitrates,  soda,  lime, 
magnesia,  solphoric  acid,  nor  chlorine  are  retained.  The  phosphates 
are  probably  retained  in  combination  with  alumina  or  peroxide  of  iron, 
and  the  silica  and  organic  matters  enter  into  more  or  less  insoluble  com- 
binations. 

The  drainage  waters  from  clay  soils,  especially  if  the  soil  is  in  a  fine 
state  of  division,  are  found  to  carry  off  the  nitrates,  sulphates,  chlorides, 
and  carbonates  of  soda,  lime,  and  magnesia. 

THE  POWEB  OF  BETAlNn^a  MOISTUBE  IN  THE  SOIL. 

The  amount  of  moisture  retained  by  a  soil  is  generally  in  direct  ratio 
t/O  its  contents  of  organic  matter  and  its  state  of  division.  A  proper  de- 
gree of  fineness  in  &e  particles  of  the  soil  is  very  important  to  obtain, 
especially  if  it  is  subjected  to  drought.  During  dry  weather  plants  re- 
quire a  soil  that  is  both  retentive  and  absorptive  of  atmospheric  mois- 
ture, and  that  soil  which  has  this  faculty  will  evidently  raise  a  more 
vigorous  growth  than  one  without  it.  The  materials  which  are  most  in- 
fluential in  soils  may  be  arranged  in  the  following  order,  when  this  con- 
dition of  retaining  moisture  is  considered :  Organic  matter,  marls,  clays, 
loams,  and  sands. 

THE  TEMPEBATXJBB  OF  THE  SOIL. 

The  temperature  of  a  soil  depends  very  mubh  upon  its  humidity, 
dry  lands  absorbing  more  quickly  and  losing  more  slowly  the  heat 
tiian  wet  lands.  The  temperature  of  drainea  lands  is  consequently 
higher  in  summer  than  those  which  are  undrained.  The  greatest  dif- 
ference occurs  in  the  spring  between  the  temperature  of  the  atmosphere 
and  that  of  the  soil,  as  owing  to  the  moisture  from  the  winter  and 
spring  storms  the  soil,  in  consequence  qf  the  evaporation  required  to 
dry  it  sufficiently  but  gradually,  acquires  the  proper  temperature^de- 
manded  by  the  coming  vegetation.  After  it  is  once  thoroughly  warmed 
it  retains  a  certain  amount  in  reserve  which  is  of  benefit  to  the  late 
ripening  and  gathering  of  certain  crops.  Dark-colored  soils  absorb 
heat  more  rapidly  than  those  of  lighter  color. 

FEBTILITY  OF  THE  SOIL  DEPENDS  ON  CLIMATIC  CONDITIONS. 

In  this  country  the  soils  are  fertile  enough,  for  the  most  part,  to  raise 
any  crop  desired,  if  the  climatic  conditions  are  favorable,  and  this  is  a 
point  Uiat  must  not  be  lost  sight  of.  As  it  is  certain  that  the  range  of 
the  thermometer  during  the  growing  season  of  the  year  will  affect  the 
productiveness  of  the  ground,  notwithstanding  a  favorable  composi- 
tion and  texture  of  the  soil  and  an  adequate  rainfall,  and  disregard  of 
such  local  conditions  as  temperature,  rainfall,  elevation  above  sea- 
level,  aspect,  nearness  to  water,  &c.,  will  lead  to  very  erroneous  opin- 
ions of  the  soil.  Thus,  in  the  case  of  the  Northwest,  for  example,  with 
the  severe  winters  and  late  springs  and  early  falls,  only  such  crops  as 
will  mature  early  can  be  raised,  notwithstanding  the  noted  fertility  of 
its  soil. 

The  amount  of  rainfall  and  the  season  of  its  descent  determines  the 
nature  of  the  crops  raised,  and  exercises  a  considerable  influence  on 
the  fertility  of  the  soil.  The  action  of  the  rain  carries  the  soluble  in- 
gredients which  the  plants  require  to  their  roots  and  supplies  them 
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with  the  cecessary  moisture.  The  Boil,  hoTvever,  mast  bo  penueable 
eoongh  to  let  the  excess  of  water  diain  away ;  water-logged  soils  show 
imm^iate  improvement  when  properly  drained. 

THE  BAKBENKEBB  OP  SOIL. 

ISo  soil  is  absolutely  barren,  nnleSB  it  contaios  Bubstancits  poisonous 
to  plants,  such  as  au  excess  of  organic  acids,  alkaline  salts,  the  sulpbate 
of  iron,  or  the  sulphide  of  iron  or  other  iujarions  ingredients ;  but  it 
may  be  so  considered  when  it  will  not  produce  such  crops  as  the  farmer 
may  wish  to  raise.  8nch  a  soil  may,  in  many  cases,  be  made  produc- 
tive by  adding  to  it  the  constituent  of  which  it  is  in  need;  but,  if  this 
oantiot  be  done  except  at  a  prohibitory  cost,  or  one  at  which  more  fer- 
tile ground  can  be  procured,  the  soil  may  be  regarded  as  practically 
worthless. 

THE  ATEHAQE  OOMPOSITION  OF  ORDINAEY  FABU  CROPS. 

The  amount  of  food  taken  from  the  soil  by  different  crops  is  given  in 
the  following  table  taken  from  "The  Chemistry  of  the  Farm, "pp.  38,  39. 
This  table  gives  the  average  composition  of  ordinary  farm  crops,  as 
grown  in  England,  and  the  composition  of  the  produce  of  beech,  sprace 
flr,  and  Scotch  pine  forests  felled  for  timber,  and  are  the  result  of  exten- 
sive investigations  made  in  Bavaria. 

The  quantities  of  carbon,  hydrogeu,  and  oxygen  present  are  omitted; 
iilsosome  of  the  smaller  ash  coustituent«.  By  "pure  ash"  is  meant  the 
ash  minus  sand,  charcoal,  and  carbonic  acid. 

Tablk  I. — T)iev>right  and  average  comtioeition  of  ordinary  crqpi,  in  pound*,  ptr  acre  (B- 
iVariiiglon). 
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Tabu  I. — Th«  Keight  aud  artrage  cairpoiitioii  of  ordinary  crop*,  ^— coutluned. 


*A  timott-W  pound*.  t  Calculated  tram  ■  bIdkIo  aniln^  mlf ■ 

From  tbe  above  table  we  can  Jad^  of  the  quantity  of  the  dUferent 
Boil-oouBtitnents  which  Tarious  crops  absorb  from  an  acre  of  groond, 
and  how  certain  plants  demand  some  one  particular  ingredient  more 
than  others.  In  general,  we  may  say  that  the  cereal  crops  apparently 
possess  a  capacity  for  feeding  on  silicates  not  enjoyed  by  other  crops, 
and  contain  a  loss  amount  of  nitrogen  than  either  the  root  or  legnmi- 
nous  crops;  nevertheless  they  respond  the  most  readily  to  nitrogenous 
manures.  The  amount  of  phosphoric  acid  is  the  most  constant  of  all 
the  constituent  of  crops,  being  concentrated  in  the  grain.  The  root 
crops  contain  a  large  amount  of  potash,  and  are  the  most  exhausting 
to  the  soil  in  consequence;  they  take  up  more  nitrogen  than  do  the 
cereals,  besides  other  ash  constituents,  as  phosphoric  acid.  Legumi- 
nous crops  contain  about  twice  as  much  nitrogen  as  do  the  cereals,  and 
the  potash  and  lime  occurs  in  large  proportions.  Silica  is  nearly  absent. 
They  resi>ond  most  readily  to  potash  manures. 

The  growth  of  forests  is  far  less  exhausting  to  a  soil  than  are  most 
ordinary  farm  crops,  especially  where  the  leaves  from  the  trees  are  left 
to  manure  the  ground  by  their  decay. 

PEEMAMENT  FERTILITY. 

The  investigations  of  Messrs.  JJawes  and  Gilbert  in  regard  to  the  ex- 
haustion of  land  by  the  same  crops  grown  year  after  year  on  the  same 
field,  lelt  uomanured,  which  they  have  been  carrying  ou  at  Eolhamsted, 
Bngland,  for  the  past  forty  years,  leads  them  to  conclude  that  all  lands 
left  numanured  for  a  longer  or  shocter  nnmber  of  years  have  a  certain 
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fltandard  of  natural  fertility^  varying;  within  certain  limits,  according 
to  the  character  of  the  season  and  l^e  management;  which  standard, 
on  a  large  scale,  could  practically  neither  be  permanently  reduced  nor 
increased  by  cultivation.  Such  lands  are  said  to  be  "  out  of  condition." 
Of  course  it  must  be  borne  in  mind  that  these  observations  apply  to 
actual  English  farm  practice,  and  the  term  must  not  be  pushed  to  any 
great  extreme. 

ACQUIRED  OR  TEMPORARY  FERTILITY. 

A  land  is  said  to  be  "in  good  condition  "  when  by  the  application  of 
manure  its  permanent  fertility  is  raised  so  as  to  produce  larger  crops, 
due  to  the  accumulation  within  the  soil  of  suitable  plant-foe^  derived 
from  the  manure,  which  may  be  reduced  or  entirely  withdrawn  by  the 
crops.  But  since  it  is  the  minimum  of  any  one  essential  ingredient  and 
not  the  maximum  of  the  others  which  is  the  measure  of  fertility,  a  soil 
may  become  exhausted  for  one  plant  yet  still  contain  an  abundant  food- 
supply  for  another  plant  whose  food  requirements  are  diiierent.  Thus 
a  rotation  of  crops  will  defer  the  period  of  exhaustion.  A  poor  soil  is 
sooner  reduced  to  sterility  than  a  rich  one,  a  shallow  soil  would  fail 
sooner  than  a  deep  one,  and  a  light  soil  sooner  than  a  stiff  one.  As 
only  about  1  per  cent,  of  a  soil  is  in  a  fit  condition  at  any  moment  for 
plant-food,  an  immense  store  of  nourishment  is  contained  in  most  soils 
in  a  passive  condition,  which  gradually  becomes  available. 

IMPROVEMENT  OF  THE  SOIL. 

The  improvement  of  the  soil  by  tillage,  drainage,  irrigation,  liming, 
and  the  application  of  manures  does  not  enter  into  the  subject  of  thiis 
report,  and  the  reader  in  quest  of  such  information  is  referred  to  any  of 
the  standard  works  on  agriculture,  where  these  subjects  are  treated  in 
full  detail. 

THE  MECHANICAL  ANALYSIS  OF  SOIL. 

At  one  time  great  stress  was  laid  upon  the  mechanical  analysis  of  a 
soil,  and  chemists  were  told  that  more  depended  on  it  than  on  the 
chemical  composition,  but  nowadays,  whilst  a  knowledge  of  its  phys- 
ical condition  is  a  great  help  in  studying  the  nature  of  a  soil,  still  its 
(diemical  analysis  is  of  more  importance. 

Of  the  great  number  of  apparatus  proposed  to  effect  the  mechanical 
analysis  of  soils,  all  labor  under  more  or  less  objections,  and  the  same 
sou  submitted  to  different  processes  yields  most  diverse  results. 

An  Italian  chemist,  M.  Pellegrini,  obtained  the  following  results 
vith  a  clay  soil  of  Orciano,  near  Pisa,  on  using  the  apparatus  named 
Peligot,  Trait6  de  Chimie  Analytique  appliqu6e  a  L'Agriculture,  1883, 
).  164) : 


'la:      

Carta  y  carbonates 

Jrganic  and  volatile  matter. 

^Ddetermiued 

.^^inKi.^  lyi^  toa§. ••••••••■••• 


Noeble'B. 


1.47 
87.31 


9.86 

"ilii 

100.00 


Scbloes- 
ing*8. 


32.07 
37.67 
20.20 
10.25 


loait 


Maauro's. 


13.35 
71.90 


14.75 


100.00 
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Whilst  these  differences  are  enormous,  still  the  methods  are  hardly 
comparable.  That  of  Schloesing's  has  for  its  object  the  separation  of 
the  clay  in  ali&ost  a  pure  state  from  the  sand,  lime,  and  other  materials 
which  accompany  it.  Masure's  and  Noeble's  apparatus  make  use  of  the 
mechanical  action  of  a  stream  of  water  to  separate  the  soil  into  more  or 
less  fine  particles. 

OBJECTION  TO  THE  MECHANICAL  ANALYSIS  OF  A  SOIL. 

The  objection  most  frequently  urgod  against  such  mechanical  analy- 
sis is,  that  the  lightest  portion,  most  commonly  called  clay,  contains, 
in  addition  to  that  body,  some  very  fine  sand,  some  calcareous  or  feld- 
spathic  products,  in  addition  to  organic  matter  in  a  fine  state  of  division. 
This  cause  of  error  has  long  been  pointed  out  by  Boussingault,  Oasparin, 
and  other  authors. 

PRINCIPLE  APPLIED  TO    MOST    OF    THE  APPARATUS  USED  FOR  THIS 

PURPOSE. 

The  principle  adopted  in  most  apparatus  used  for  this  purpose  is  the 
mechanical  action  of  a  stream  of  water  flowing  through  the  soil  into  a 
succession  of  vessels,  each  somewhat  larger  than  the  one  preceding,  and 
in  which  a  ceitain  amount  of  sediment  is  gradually  deposited,  beginning 
with  the  coarsest  and  heaviest  particles  and  ending  with  the  very  finest. 
A  weighed  quantity  of  the  air-dried  soil  is  taken,  and  the  action  of  the 
water  continued  until  it  runs  through  the  last  vessel  used  perfectly 
clear ;  the  different  deposits  are  collected,  dried^  ignited,  and  weighed 
separately.  The  results  obtained  are  only  approximate,  and  differ  in  the 
same  soil  using  the  same  apparatus. 

A  succession  of  metal  sieves,  ranging  from  ten  to  one  hundred  meshes 
to  the  square  inch,  are  sometimes  used  for  this  purpose,  a  weighed  quan 
tity  of  soil  being  taken  and  the  i)ortion  remaining  on  each  sieve  being 
collected  and  weighed. 

THE  EFFECT  OF  VARIOUS  PROPORTIONS  OP  SAND  IN  THE  SOIL. 

According  to  Thaer  (Peligot,  p.  158),  when  the  sand  and  clay  are  of 
equal  parts,  or  in  the  proportion  of  40  of  sand  to  60  of  clay,  comprising 
under  this  name  the  finest  sand,  &c.,  as  found  in  mechanical  analysis, 
the  soil  is  fitted  for  all  kinds  of  crops ;  with  more  than  60  per  cent.  of. 
sand  they  are  suitable  to  rye  and  barley,  rarely  for  wheat ;  with  70  per 
cent,  of  sand  the  soil  is  suitable  still  for  the  cultivation  of  barley,  and 
especially  for  the  cultivation  of  rye ;  it  is  easily  worked,  but  manures 
are  rapidly  used  up.  With  90  per  cent,  of  sand  the  soil  becomes  dusty 
in  dry  weather,  and  it  becomes  difficult  to  reap  any  benefit  from  it. 
With  less  than  30  percent,  of  sand,  the  very  clayey  soils  are  still  fitted 
for  the  cultivation  of  oats.  When  the  proportion  of  sand  is  30  per  cent, 
barley  raised  is  better  than  wheat. 

THE  CHEMICAL  PROPERTIES  OF  SOIL. 

• 

A  knowledge  of  the  chemical  composition  of  a  soil  is  often  of  great 
benefit  to  the  farmer,  as  allowing  him  to  judge  whether  it  contains  the 
proper  soil-constituents  of  which  the  crops  he  proposes  to  raise  stands 
in  need,  or,  being  deficient,  what  is  likely  to  prove  the  best  fertilizer  to 
be  applied.  Mere  anal3rtical  results  do  not,  in  a  great  many  cases,  show 
the  agricultural  capabilities  of  a  soil ;  thus,  there  are  many  soils  whose 
chemical  composition  is  apparently  similar,  that  is  to  say,  that  the  nu- 
ll AO— ^86 
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merical  i-esults  obtained  by  analysis  show  the  like  quantities  of  silica, 
lime,  magnesia,  soda,  potash,  phosphoric  acid,  &c.,  and.  yet  a  certain 
crop — clover,  for  instance — ^will  flourish  on  the  one  and  not  on  the  other. 
The  physical  nature  of  such  soils,  their  depth,  character  of  subsoil,  as- 
pect, texture,  climatic  conditions,  &c.,  have  likewise  to  be  taken  into  ac- 
count. Tlius  the  many  problems  that  enter  into  the  study  of  soils  are 
so  various  that  chemical  analysis  alone  does  not  afford,  in  most  cases, 
a  sufficient  guide  to  an  estimate  to  their  agricultural  capabilities),  nor 
to  point  out  the  particular  manure  that  is  adapted  for  the  special  cro})s 
intended  to  bo  grown. 

The  inoHt  detailed  chemical  analysis  usually  gives  only  the  jiropor- 
tion  of  the  dillereut  constituents,  and  without  any  reference  to  the 
state  of  combination  in  which  they  exist  in  the  soil  or  to  their  absorp- 
tive and  retentive  powers. 

GEEAT  CARE  NECESSARY  IN  OBTAININO  THE  SAMPLE  FOR  ANALYSIS. 

On  the  (^are  with  which  the  soil  is  sampled  of  course  depends  the  an- 
alytical results,  and  too  much  stress  cannot  be  laid  on  the  necessity  that 
exists  to  obtain  a  fair  average  sample,  representing  as  far  as  possible 
both  the  good  and  bad  qualities  of  the  soil  that  is  to  be  submitted  to 
analysis.  As  the  chemical  analysis  of  a  soil  is  a  very  long,  tedious,  and 
delicate  operation,  and  the  difference  of  a  one-thousandth  of  1  per  cent. 
ill  any  one  constituent  is  equivalent  to  20  or  30  pounds  to  the  acre  lost 
or  gained  in  that  element,  the  importance  of  the  sample  truly  repre- 
senting the  soil  is  apparent. 

THE  OHEMIOAL  COMPOSITION  OP  SOILS. 

Soil  consists  of  an  organic  and  of  an  inorganic  or  mineral  part,  the 
former  derived  from  the  decay  of  plant-life  for  many  ages,  together  with 
the  dung  and  remains  of  animals,  and  the  latter  arising  &om  the  weath- 
ering of  the  rocks. 

The  organic  matter  varies  in  different  soils,  being  most  deficient  in 
sandy  soils  and  poor  clays,  and  even  in  very  fertile  lands  occurring 
only  in  small  quantities.    In  the  famous  black  soil  of  Kussia,  which  is 
found  in  the  x^rovinces  of  the  Ural  Mountains  and  in  those  that  border 
them,  it  varies  from  5  to  12  per  cent.    In  some  of  our  own  priiirie  soils 
the  amount  is  nearly  as  high.    In  leaf  mold  it  occurs  considerably 
higher  and  in  peat  more  than  50  per  cent.,  very  often.    From  its  dark 
color  it  is  a  good  absorbent  of  heat,  its  own  specific  heat  being  much 
above  that  of  the  soil  generally.    It  is  hygroscopic  and  greatly  increases 
the  water-holding  power  of  sandy  soils ;  besides,  it  has  the  power  of  ab- 
sorbing and  retaining  ammoniacal  salts.    By  its  decomposition  it  forms 
i  source  of  carbonic  acid,  which  is  readily  absorbed  by  plant-life.    The 
iiechanical  condition  of  a  soil  is  much  improved  by  its  presence  when 
n  moderate  quantities,  but  when  present  in  excessive  amount  it  acts 
»\juriously  by  deoxidizing  ferric  salts  and  in  other  ways.     (Vcrsuchs 
^  ationen  Organ,  vol.  xiv,  pp.  24S-300.) 
r'^e  inorganic  or  mineral  portions  of  the  soil  is,  with  the  addition  of 
.tiuina,  composed  of  the  same  substances  as  make  up  the  inorganic 
'^rtion  of  plants,  and  which  form  their  ashes  when  burnt.    The  min- 
.  a\  Aoil-constituents  include  the  following  substances : 

Silica,  SiOs.  Potash,  EtO. 

Alumina,  AltOs.  Soda,  NagO. 

jime  carbonate,  CaCO^  Magnesia,  MgO. 

j'emo  oxide,  FeiOs.  Chlorine,  01. 

?hosphorio  acid,  PsOc  Sulphuric  acid,  80t. 

"^phonDhozio  anhydjcide.)  (Smphario  anhydzidei) 
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These  exist  in  very  diflterent  proportions  in  different  soils.  The  first 
three,  sand,  clay,  and  lime,  represent  more  than  90  per  cent,  of  the  sub- 
stance of  most  soils,  and  as  one  or  the  other  predominates  the  soil  is  said 
to  be  sandy,  clayey,  or  calcareous.  The  most  active  constituents  of  the 
soil,  phosphoric  acid,  and  the  two  alkalies,  potash  and  soda,  occur  in  very 
small  quantities,  as  do  the  other  and  less  important  constituents,  mag- 
nesia, chlorine,  and  sulphuric  acid. 

Silica  exists  in  different  proportions  in  the  various  soils,  mostly  in  an 
iusoluble  state,  and  that  most  largely  in  the  poorest  sandy  soIIb;  fer- 
tile soils  contain  generally  a  very  smaJl  quanti^of  it  in  a  soluble  form. 
Sandy  soils  contain  from  70  to  90  per  cent,  of  sUica;  even  stiff  clay  soils 
from  60  to  70  i)er  cent. ;  and  calcareous  or  lime  soils  and  marls  fiim  20 
to  30  per  cent. 

Its  value,  as  a  source  of  plant  food,  consists  in  being  in  the  form  of 
soluble  silicates.  In  its  insoluble  state,  like  quartz  sand,  its  action  is 
nearly  mechanical,  making  the  soil  lighter  for  cultivation.  Those  soils, 
derived  from  rocks  of  which  feldspar  is  one  of  the  constituents,  will  con- 
tain some  silica  in  a  soluble  form,  whilst  those  derived  from  quartzose 
rocks  will  contain  it  in  the  insoluble  state.  The  hydrated  silica,  in  the 
analyses,  represents  that  which  is  gradually  available  for  plant  food. 

Aluminaj  or  clay,  is  a  silicate  of  aluminium,  and  it  is  derived  from 
the  disintegration  of  feldspathic  rocks  and  other  similar  silicates ;  if  ab- 
solutely pure  it  would  furnish  nothing  for  plant  food;  as,  however,  this 
is  seldom  the  case,  it  furnishes  a  supply  of  potash  frequently  in  con- 
siderable quantities.  Olay  has  the  important  property  of  absorbing  and 
retaining  phosphoric  acid,  ammonia,  x)otash,  lime,  and  other  substances 
necessary  for  plant  food.  Olay  soils  contain  on  an  average  from  6  to  10 
per  cent,  of  alumina.  In  sandy  soils  it  varies  from  1  to  4  per  cent,  and 
in  marls,  calcareous  soils,  and  vegetable  molds  from  1  to  6  per  cent. 

The  presence  of  alumina  in  the  soil  is  purely  mechanical,  as  it  is  never 
found  in  the  mineral  portions  of  plants,  and  the  larger  the  percentage 
of  it  present  the  more  dif&cult  the  soil  becomes  to  cultivate,  offering  a 
greater  or  less  resistance  to  the  implements  of  tillage. 

The  percentage  of  alumina  as  found  by  the  method  of  chemical  analy- 
sis used  is  but  an  imperfect  indication  of  the  amount  of  clay  in  the  soil. 
The  amount  of  alumina  continues  to  increase  long  after  the  rest  of  the 
important  substances  have  been  dissolved  if  the  digestion  in  hot  dilute 
acid  be  prolonged.  If  this  was  combined  as  a  hydrous  silicate  the 
amount  of  hydrated  silica  found,  by  boiling  the  insoluble  residue  with 
sodium  carbonate,  should  bear  a  certain  ratio  to  the  alumina  present. 
This,  however,  is  seldom  the  case. 

It  is  but  rarely  that  the  amonnt  of  siUcft  diasolyed  satiflfies  the  reqnirement  for 
coQibining  with  tho aXamlna  into  kaolinite,  and  in  a  very  few  oases  there  is  an  excess 
of  silica  over  that  requirement.  In  numerons  cases  the  silica  faUs  so  far  below  the 
amount  (.-orreNponding  to  the  alumina  as  to  raise  a  serious  question  as  to  the  combina- 
tion in  which  tlie  latter  occurs  in  the  soil,  the  hydrate  (Gibbsite)  being  almost  the 
only  possible  one,  apart  from  zeolitic  minerals.  Perhaps  this  fact  may  serve  to  ex- 
plain some  of  the  otherwise  incomprehensible  variations  in  the  physical  properties  of 
<»oilB  whose  chemical  and  mechanical  analysis  would  seem  to  make  tnem  almost 
identical,  lii  some  of  the  Tertiary  and  prairie  soils  of  the  Southern  States,  more- 
over, there  neenis  to  occur  still  another  amorphous  mineral,  related  to  or  identical 
with  saponitc,  which  sometimes  occurs  in  segregated  masses  and  imparts  to  these 
Hoilfl  vei  y  j>eculiur  and  unwelcome  properties  in  tillage.  We  are  evidently,  as  yet, 
very  far  ironi  a  full  understanding  of  the  mechanical  constitution  of  soils.  (E.  W. 
Hilgard,  Tenth  Census,  U.  8.) 

The  lime  or  calcareous  matter  generally  occurring  in  the  state  of  car- 
bonate varies  in  soils  from  about  90  per  cent,  and  under  in  limestones 
and  marls,  to  mere  traces  in  some  other  soils.    Clays  and  loams  gener- 
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ally  contain  from  1  to  3  per  cent,  of  the  carbonate.  Less  than  1  per 
cent,  may  be  regarded  as  a  defective  quantity.  In  the  lightest  sandy 
soils  the  percentage  of  lime  should  not  fall  below  .100,  in  clay  loams 
not  below  .250,  and  in  heavy  clay  soils  not  below  .500.  Where  a  »oil 
is  deficient  in  lime,  the  little  there  is  of  it  is  present  in  combination  with 
the  organic  acids,  and  is  more  abundant  on  the  surface  than  in  the  sub- 
soil. It  preserves  the  particles  of  clay  in  a  separate  coagulated  condi- 
tion, and  thus  allows  them  to  exercise  their  absorbent  powers  on  various 
salts,  which  otherwise  would  escape  their  action.  It  also  promotes  the 
decomposition  of  vegetable  matter  and  the  formation  of  nitrates  in  the 
soil. 

Most  green  crops  are  often  subject  to  disease  when  grown  on  soils 
deficient  in  lime,  even  when  they  have  been  well  manured.  Up  to  a 
certain  stage,  the  cereal  or  other  crops  appear  to  thrive  well,  but  as  the 
season  advances  they  sustain  a  check  and  >ield  a  poor  harvest.  This 
is  especially  the  case  in  poor  sandy  soils,  and  a  good  dose  of  lime  or 
marl,  followed  by  barnyard  manure  or  guano,  has  a  most  beneficial 
effect.  By  this  means  the  valuable  portion  of  the  manure  or  guano,  the 
ammonia,  potash,  and  phosphoric  acid,  are  retained  in  the  land,  whilst 
the  others  combine  with  the  lime  and  are  gradually  washed  out. 

Ferric  oxide  is  found  in  all  soils,  and  causes  the  reddish  color  so  very 
common  in  a  great  many  of  them.  To  its  presence  is  chiefly  due  the 
retention  of  the  phosphoric  acid,  an  insoluble  basic  phosphate  of  iron 
being  produced.  On  its  state  of  oxidation  depends  its  favorable  influ- 
ence on  the  soil,  that  of  ferric,  sesqui  or  per  oxide,  better  known  as  the 
red  rust  of  Iron,  being  the  most  suitable.  In  its  less  peri'ectly  oxidized 
forms,  which  are,  however,  soluble  in  organic  acids  that  exist  very 
often  in  the  subsoil,  it  becomes  peroxidized  on  exposure  to  the  air.  Its 
action  is  both  physical  and  chemical.  The  preference  of  farmers  for 
**  red  lands"  arises  from  their  experience  of  its  beneficial  action  in  the 
soil. 

From  1.5  to  4  per  cent,  of  ferric  oxide  is  ordinarily  found  in  soils  but 
slightly  tinted.  Ordinary  ferruginous  loams  vary  from  3.5  to  7  per 
cent.,  highly  colored  "  red  lands  ^  have  frojn  7  to  12  per  cent.,  and 
occasionally  20  per  cent,  and  more.  The  efiftciency  of  the  ferric  oxide 
depends  upon  its  mechanical  condition  j  when  incrusting  the  grains  of 
sand  or  occurring  as  nodules,  whilst  the  chemical  analysis  may  show  a 
large  percentage  of  it  present,  it  exerts  little  or  no  influence  upon  the 
soil,  but  when  in  a  state  of  fine  division  these  advantages  are  realized. 

Soils  containing  a  large  percentage  of  ferric  oxide  have  generally  a 
low  percentage  of  organic  matter,  but,  notwithstanding,  are,  as  as  a  rule, 
verj  fertile.  In  clay  lands  especially  its  presence  is  very  beneficial  as 
tending  to  make  them  easier  for  tillage ;  its  color  tends  to  the  absorp- 
tion of  heat  and  of  oxygen.  Such  soils,  however,  suffer  from  floods  or 
bad  drainage,  the  ferric  oxide  becoming  reduced  under  such  circum- 
stances to  the  ferrous  state. 

Phosphoric  acid  is  contained  in  all  good  soils,  but  in  very  small  quan- 

jes  when  compared  with  the  other  principal  ingredients,  and  exists  in 

wuibination  with  lime,  iron,  and  alumina,  phosphate  of  lime  being^its 

.nost  common  form.    In  general,  even  in  the  most  fertile  soils,  it  is  found 

u  very  minute  quantities,  on  an  average  less  than  a  half  per  cent. ;  in 

3lay  lands  this  may  rise  to  1  per  cent.    Its  value  in  fertilizers  depends 

)n  its  state  of  combination,  whether  it  is  soluble  and  immediately  availa- 

)le  for  plant  food  as  the  superphosphates,  or  slowly  soluble  like  the  lime 

)hosphates,  forming  a  reserve  store  of  food  for  the  future.    It  occurs 

m  an  soils  that  have  been  formed  from  such  rocks  as  the  granites. 


BEPOBT   OF   THE   CHEMIST.  165 

gneisses,  limestones,  and  dolomites,  which  contain  it  without  exception ; 
volcanic  soils  possess  it  in  large  quantities,  whilst  aUnvial  soiLs  and 
those  lands  that  are  periodically  swept  by  floods,  are  mach  x>oorer. 
Soils  containing  less  than  .05  per  cent,  of  it  will  be  sterile  and  unfer- 
tile, as  a  general  rule,  unless  accompanied  by  a  large  amount  of  lime. 

Potash. — ^All  soils  suitable  for  cultivation  contain  potash  in  an  availa- 
ble form  arising  from  the  disintegration  of  feldspathic  and  other  rocks. 
In  the  majority  of  cases  the  natural  supply  of  the  soil  is  sufficient  to  fur- 
nish to  the  plants  the  potash  of  which  they  are  in  need ;  a  soil  contain- 
ing .125  per  cent,  should  furnish  potash  enough  for  a  century,  without 
its  being  necessary  to  add  to  the  manures  used  on  such  soUs  any  salt  of 
potash.  Besides  this  available  potash  the  soil  often  contains  very  con- 
siderable quantities  of  this  element  which  the  acids  do  not  attack  and 
which  form  the  reserve  for  the  future  supply  of  the  plants. 

The  quantity  of  potash  varies  in  the  different  soils  firom  the  merest 
traces  up  to  1  and  2  per  cent.  Sandy  and  peaty  soils  and  marls  are  gen- 
erally deficient  in  this  alkali,  whilst  soils  rich  in  alumina  are  with  some 
exceptions,  also  rich  in  potash.  It  exists  in  the  soil  in  combination  with 
silica,  forming  a  silicate  which  is  somewhat  soluble  in  water.  Heavy 
clay  soils  and  clayey  loams  vary  from  .8  to  .5  per  cent. ;  lighter  loams 
from  .45  to  .30  per  cent. ;  sandy  loams  below  .3  i>er  cent.,  and  sandy 
soils  of  great  depth  may  contain  less  than  .1  per  cent,  consistently  witiii 
fertility,  depending  on  the  amounts  of  lime  and  phosphoric  acid  with 
which  it  is  associated.  A  high  percentage  of  potash  in  a  soil  seems  ca- 
pable of  making  up  for  a  low  percentage  of  lime,  and,  conversely,  a  soil 
very  rich  in  lime  and  phosphoric  acid  may  be  very  fertile  notwithstand- 
ing a  low  percentage  of  potash.  The  average  annual  consumption  of 
potash  for  raising  crops  Is  45  pounds  per  acre,  or  about  .002  per  cent. 

Soda. — ^This  is  a  less  important  constituent  in  soil  than  potash,  and 
unless  near  the  sea  coast  is  present  in  even  smaller  quantities.  Under 
the  form  of  common  salt,  however,  its  presence  is  a  cause  of  sterility  in 
the  soil  when  it  exceeds  .10  per  cent,  in  quantity. 

Magnesia  is  found  in  all  fertile  soils,  in  different  propoitions,  often 
amounting  to  a  mere  trace.  In  the  majority  of  cases  the  percentage  of 
magnesia  is  greater  than  that  of  the  lime,  but  it  does  not  seem  capable 
of  performing  to  any  appreciable  extent  the  general  function  of  lime  in 
soil  improvement. 

Sulphuric  acid  and  chlorine  occur  very  sparingly  in  most  soils.  Prom 
.02  to  .04  per  cent,  of  the  former  seems  to  be  adequate  to  most  soils. 

There  does  not  exist  any  affinity  between  the  quantities  of  lime  and 
magnesia  contained  in  soils  and  those  of  x>otash  and  of  phosphoric  acid. 

Nitrogen  and  nitrates. — The  natural  sources  of  nitrogen  in  crops  are 
the  nitrates  and  ammonia  salts,  which  are  seldom  present  in  large  quan- 
tities, and  should  be  used  on  or  generated  in  the  soil  as  rapidly  as  croi)8 
require  them.  The  process  of  nitrification,  whereby  inert  or  una^simi- 
lable  nitrogen  becomes  converted  into  nitric  acid,  is  thus  of  great  im- 
lK)rtance  to  agriculturists.  This  is  due  to  a  minute  hactarium  present 
in  all  soils,  whereby  the  humus  and  ammonia  are  oxidized  and  the  nitro- 
gen converted  into  nitric  acid.  This  process  does  not  take  place  unless 
the  soil  is  moist  and  has  free  access  of  air,  and  some  base,  generally 
lime,  is  present  with  which  the  nitric  acid  can  combine.  Nitaification 
is  thus  most  active  in  summer  and  ceases  apparently  in  winter. 

Messrs.  Lawes  and  Gilbert  have  for  some  years  past  been  devoting 
their  attention  to  the  sources  of  the  nitrogen  of  crops,  and  in  the  pages 
of  the  Journal  of  the  Boyal  Agricultural  Society  and  of  the  Journal  of 
the  Chemical  Society  will  be  found  their  reports  in  fidL 
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The  following  is  the  sammary  and  conclusions  which  they  have  just 
published  in  a  long  article  on  "  Some  points  in  the  composition  of  soils,'' 
in  the  June  number  of  the  Journal  of  the  Chemical  Society  for  this  year, 
p.  420: 

(1)  The  annual  yield  of  nitrogen  per  acre  in  various  crops,  grown  for  many  years 
in  succession  on  the  same  land  without  nitrogenous  manure,  was  found  to  be  very 
much  greater  than  the  amount  of  combined  nitrogen  annually  coming  down  in  rain 
and  the  minor  measurable  aqueous  deposits. 

(2)  So  far  as  the  evidence  at  command  enables  us  to  Judge,  other  supplies  of  com- 
bined nitrogen  from  the  atmosphere,  either  to  the  soil  or  to  the  plant  itself,  are  quite 
inadeqnate  to  make  up  the  deficiency. 

(3)  The  experimental  evidence  as  to  whether  plants  assimilate  the  free  nitrogen  of 
the  atmosphere  is  very  conflicting ;  but  the  balance  is  decidedly  against  the  supposi- 
tion that  they  so  derive  any  portion  of  their  nitrogen. 

(4)  When  crops  are  grown  year  after  year  on  the  same  land,  for  many  years  in  suc- 
cession without  nitrogenous  manure,  both  the  amount  of  produce  per  acre  and  the 
amount  of  nitrogen  in  it,  decline  in  a  very  marked  degree.  This  is  the  case  even 
when  a  fnU  mineral  manure  is  applied,  and  it  la  the  case  not  only  with  cereals  and 
with  root  crops,  but  also  with  LeguminoacB, 

(5)  Determinations  of  nitrogen  in  the  soUs  show  that,  coincidentally  with  the  de- 
cline in  the  annual  yield  of  nitrogen  per  acre  of  these  very  various  descriptions  of  plants, 
grown  without  nitrogenous  manure,  there  is  also  a  decline  in  the  stock  of  nitrogen  in 
the  soil.  Thus  a  soil  source,  of  at  any  rate  some,  of  the  nitrogen  of  the  crops  is  in- 
dicated.   Other  evidence  pointed  in  the  same  direction. 

(6)  Determinations  of  the  nitrogen  as  nitric  acid,  in  soils  of  known  hlstorv  as  to 
manuring  and  cropping,  and  to  a  considerable  depth,  showed  that  the  amount  of  nitro- 
gen in  the  soil  in  that  form  was  much  less  after  the  growth  of  a  crop  than  under  cor- 
responding conditions  without  a  crop.  This  was  the  case  not  only  with  the  gramin- 
eous but  with  leguminous  crops.  It  was  hence  concluded  that  nitrogen  had  been 
taken  up  as  nitric  acid  by  the  growing  crops. 

(7)  In  the  case  of  gramineous  crop  soUs,  the  evidence  pointed  to  the  conclimiontliat 
most,  if  not  the  whole,  of  the  nitrogen  of  the  crops  was  taken  up  as  nitric  aeid  from 
the  soil. 

(8)  In  the  experiments  with  leguminous  crop  soils,  it  was  clear  that  some  at  any 
rate  of  the  nitrogen  had  been  taken  up  as  nitric  acid.  In  some  cases  the  evidence  was 
in  favor  of  the  supposition  that  the  whole  of  the  nitrogen  had  been  so  taken  up.  In 
others  this  seemed  doubtful. 

(9)  Although  in  the  growth  of  leguminous  crops  year  after  year  on  the  same  land 
without  nitrogenous  manure,  the  crop,  the  yield  of  the  nitrogen  in  it,  and  the  total 
nitrogen  in  the  surface  soil  greatly  declined,  yet,  on  the  substitution  of  another  plant 
of  the  same  family,  with  different  root-habits  and  root-range,  large  crops,  containing 
large  amounts  of  nitrogen,  may  be  grown.  Further,  in  tnc  case  of  the  occasionsu 
growth  of  a  leguminous  croj),  red  clover  for  example,  after  a  number  of  cereal  and 
other  crops  manured  in  the  ordinary  way,  not  only  may  there  be  a  very  large  amount 
of  nitrogen  in  the  crop,  presumably  derived  from  the  subsoil,  but  the  surface  soil  be- 
comes determinably  richer  in  nitrosen,  due  to  crop  residue. 

(10)  It  was  found  that,  under  otherwise  parallel  conditions,  there  was  very  much 
more  nitrogen  as  nitric  acid,  in  soils  and  subsoils  down  to  a  depth  of  103  inches,  where 
leguminous  than  where  gramineous  crops  had  grown.  The  results  pointed  to  the  con- 
clusion that,  under  the  inliuence  of  leguminous  growth  and  crop-residue,  the  condi- 
tions were  more  favorable  for  the  development  of  the  nitrifying  organism  and,  espe- 
ciallv  in  the  case  of  deep-rooting  plants,  of  their  distribution,  thus  mvoring  the  nitri- 
fication of  the  nitrogen  of  the  subsoil,  which  so  becomes  a  source  of  the  nitrogen  of 
luch  crops. 

(11)  An  alternative  was  that  the  plants  might  take  up  at  any  rate  part  of  the  nitro- 
gen from  the  soil  and  subsoil  as  organic  nitrogen.  Direct  experimental  evidence  leads 
o  the  conclusion  that  fungi  take  up  both  organic  nitrogen  and  organic  carbou,  but 
jUere  is  at  present  no  direct  experimental  evidence  in  favor  of  the  view  that  green- 
eaved  plants  take  up  either  nitrogen  or  carbon  in  that  form  from  the  soil;  while 
^'ire  are  physiological  considerations  which  seem  to  militate  against  such  a  view. 

12)  In  the  case  of  plots  where  Trifolium  repens  [white  clover]  and  Ficia  sativa 

vdves  or  vetches]  hud  been  sown,  each  for  several  years  in  succession,  on  soil  to 

i^hich  no  nitrogenous  manure  had  been  applied  for  thirty  years,  and  the  surface  soil 

»o.    -^nome  very  poor  in  nitrogen,  both  the  soil  and  subsoil  contained  much  less  nitro- 

M  M,  liitrio  acid  where  good  crops  of  Vioia  sativa  had  grown  than  where  the  more 

>%llow-rooted  Dr^foUum  rwmu  hcul  failed  to  grow ;  and  the  defioienoy  of  nitric  nitro- 

n  1^  the  loils  And  snbflolfi  of  the  Vioia  §ativa  plots,  compared  with  the  amount  in 
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those  of  the  TtifoUwn  rt^mu  plots,  was,  to  the  depth  «z«mined,  suffioieot  to  account 
Tor  a  large  proportion  ot  the  nitrogen  of  the  Vioia  crops. 

(13)  It  may  he  considered  estahlished  that  much,  if  not  the  whole,  of  the  nitrogen 
of  crops  is  derived  nitrogen  within  the  soil — aocnmulated  or  supplied ;  and  that  mncli, 
and  in  some  cases  the  whole,  of  the  nitrogen  so  deriyed,  is  taken  up  as  nitrates. 

(14)  An  examination  of  a  nnmher  of  the  United  States  and  Canadian  praiiie  soils 
showed  them  to  he  very  much  richer  in  hoth  nitrogen  and  carhon,  to  a  considerable 
depth;  than  the  surface  soils  of  old  arahle  lands  in  Great  Britain,  and  about  as  rich, 
to  a  niuch  greater  depth,  as  the  surface  soil  of  permanent  pasture  land. 

(15)  On  exposure  of  portions  of  some  of  these  rich  prairie  soils,  under  suitable  con- 
ditions of  temperature  and  moisture^  for  specified  periods,  it  was  found  that  their 
nitrogen  was  readily  susceptible  of  mtrifioation,  and  so  of  beooming  easily  available 
to  vegetation. 

(16;  After  several  extractions,  the  subsoils  almost  ceased  to  give  up  nitric  acid;  but 
on  seeding  them  with  a  tenth  of  a  gram  of  rich  garden  soil  containingnitrifying  or- 
ganisms, there  was  a  marked  increase  in  the  rate  of  nitrification.  This  result  nf- 
forded  confirmal;ion  of  the  view  that  the  nitrogen  of  subsoils  is  subject  to  nitrifica- 
tion, if  under  suitable  oooditions,  and  that  the  growth  of  deep-rooted  plants  may 
favor  nitrification  in  the  lower  layers. 

(17)  Under  favorable  conditions  of  season  and  of  cultivation,  the  rich  prairie  soils 
yield  large  crops ;  but,  under  the  existing  conditions  of  early  settlement,  they  do  not, 
on  the  average,  yield  crops  at  all  commensurate  with  their  richness,  when  compared 
with  the  soils  of  Great  Britain  which  have  been  under  arable  culture  for  centuries. 
But  so  long  as  the  land  is  cheap,  and  labor  dear,  some  sacrifice  of  fertility  is  unavoid- 
able in  the  process  of  bringing  these  rich  virgin  soils  undei-  pi-ufitable  cultivation. 

(18)  A  comparison  of  the  percentages  of  nitrogen  and  carbon  in  various  soils  of 
known  history,  show  that  the  oharaoteristio  of  a  rich  virgin  soil,  or  of  a  permanent 
pasture  surface  soil,  was  a  relatively  high  percentage  of  nitrogen  and  carbon.  On 
the  other  hand,  soils  which  have  long  b^n  under  arable  culture  are  much  poorer  in 
these  respects ;  while  arable  soils  under  conditions  of  known  agricultural  exhaus- 
tion, show  a  very  low  percentage  of  nitrogen  and  carbon,  and  a  low  proportion  of  car- 
bon to  nitrogen. 

(19)  Not  only  the  facts  adduced  in  this  and  in  former  papers,  but  the  history  of 
agriculture  throughout  the  world,  so  far  as  it  is  known,  olearly  snows  that,  pre-emi- 
nently, so  far  as  the  nitrogen  is  concerned,  a  fertile  soil  is  one  which  has  accumulated 
within  it  the  residue  of  ages  of  natural  vegetation,  and  that  it  becomes  infertile  as 
this  residue  is  exhausted. 

The  following  table  shows  the  character  of  exhausted  arable  soils, 
of  newly  laid  down  pasture  lands,  and  of  old  pasture  soils  at  Kotk- 
amsted,  England^  of  some  other  old  arable  soils,  of  some  IllinoiB  and 
Manitoba  prairie  soils,  and  lastly,  of  some  very  rich  Kussiau  soils  in  ro- 
gajxl  to  their  percentages  of  nitrogen  and  carbon,  t^iken  from  the  same 
report,  p.  419 : 

Table  U. — Nitrogen  and  carhon  in  various  soils, 

[In  dry  sifted  soil,  calonlated  on  soil  dried  at  100°  C] 

BOTHAMSTED  ARABLE  AND  GBASS  SOILS. 


Koots.  1843-'n2;  barley,  18r)3-'5r);  roota,  1850-'69; 

HI  luTijl  nianiires 

WLtrar,  1843-'44.  and  each  year  since;  nilnersd< 

L.uilev.  1832,  and  each  year  siuce;  mineral man-( 

m»'r*.  "  I 

J.  I  able  laid  down  to  gra»A  : 

Ten  acres,  Rpring,  1879 

Itarntield,  sprinfE.  1874 

Ai»j)le-tree  field,  spring,  1863 


Bate  of  toil 

sampling. 


Dr.  Gilhert'e  meadow,  spring,  1868 


Ulghfield.  spring,  (1) 
Very  old  grass  land  (the  Park) 


;  Apr.,  1870 
Oct.,  1865 

!  Oct.,  1881 
Mar.,  1868 
Mar.,  1882 


FeL.,  1882 
Feb.,  1882 
Nov.,  1881 
Jan.,  1879 
Sept.,  1878 
Feb.  and> 
Mar.,  18765 


i 


Nitro- 
gen. 


Carbon. 


.  1235 
.1609 
.1740 
.2057 
.1948 

.2466 


Carbon  to 

one  nitro- 

geu. 


Per  ct.    Ver  ct.  '  Per  cent. 


.0934 
.1119 
.1012 
.1202 
.1124 


l.O.'iO 
1.079 


9.3 

10:7 


AnthorifT. 


1.154 


2.412 
2.403 

8.877 


10.3 


11.7 
12.4 

18.7 


Rotb  amsted. 
Do. 
Do. 
Do. 
•Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
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Table  n. — Nitrogen  and  carbon  in  various  aoiU — Continued. 
YABIOTrS  ABABLE  SOILS  IN  6BEAT  BRITAIN. 


Date  of  soil 
sampling. 

Nitro- 
gen. 

Carbon. 

Carbon  to 
one  nitro- 
gen. 

Authority. 

Mr.  Prout's  faarm : 

Broadfield.  surface ....•....*•......... 

Peret. 

.170 
.107 
.171 

.220 
.130 
.210 
.140 
.180 

Peret. 

Percent. 

Voelcker. 

Blackacre.  snrfaoe .......................... 

Do. 

Whitemoor.  surfiMie...... ........... ........ 

Do. 

Wheat  BoU : 

MWlnf.hUli 

Anderson. 

Do. 

Perthshire 

.....#.... 

Do. 

Bervriokshire 

Do. 

Bed  aandfitnne  S^fl.  1(CnfrlMid 

Yoelcker. 

UNITED  STATES  AND  CANADIAN  PRAIRIE  SOILS. 


Dlinoia,  United  States: 

Nal 

.300 
.260 
.830 
.340 
.247 

.303 

.250 
.261 
.187 
.618 
.428 

Voelcker. 

No.  a _ 

Do. 

No.  8 -^ 

........ 

Do. 

No.4 

Do. 

Portaga  la  Prairie,  Mani^ha.  fnrfiMM^ ,r... 

Saskaldhewan  district,  Norihwest  Territory, 
snr&ce 

Do. 

Forty  miles  from  Fort  Ellis,  Northwest  Terri- 
toiy,  snr£soe .- 

Do. 

NiTeryille,  ICanitoba.  first  12  inches 

8.42 
2.66 
7.58 
8.21 

18.1 
14.2 
12.3 
12.2 

Do. 

Brandon.  Manitoba,  nrst  12  inches.............. 

Do. 

Selkirk,  ^Canitoba. 'first  12 inches  ......!........ 

Do. 

Winnipeg.  Manitoba,  first  12  Inches 

Do. 

RUSSIAN  SOILS. 


NcL  13  inches 

.607 
.467 
.188 
.130 
.805 
.281 
.409 

Ct  Schmf  dt. 

No. 2.  b inches................ ................... 

Do. 

No. 8.  5  inches  .................................. 

Da 

No.4.  6 inches..... «••■••■•.............. >....... 



Do. 

No.  6, 11  inches......... •• ••.•........m*... 

Do. 

No.  6. 17  inches 

Do. 

No. 7.  9  inches................................... 

Do. 

FERTILITT  depends  on    the    MINIMUM  QUANTITY    OP    ANY  NECES- 
SARY CONSTITUENT  PRESENT. 

As  the  soil  is  the  source  whence  plants  derive  their  mineral  food, 
all  the  elements  required  for  this  nourishment  have,  in  a  certain  sense, 
equal  value,  for  if  one  of  them  is  wanting  in  the  soil,  or  is  present  in 
I  form  not  readily  available  by  the  roots,  the  plant  will  not  flourish ; 
md  so  its  fertility  der'^T>Hfc  -m  fh^  lODL^-nimnm  ouantity  of  any  necessary 


.i«— **'f 


i» 


^UJL     ?BR  ACRE. 


cne  1^  ^igju.  J.  dvii  ou  aj  »vJio  v^x  land  is  so  enormous  that  even  small 
jtoportions  of  plant  food  luay  amount  to  every  considerable  quantities, 
the  weight  varies  with  the  porosity  and  the  amount  of  sand  and  gravel 
•»'*  soil  contains. 

"^A  following  table  gives  the  specific  gravity,  the  weight  of  1  cubic 
out  oi  diflferent  soils,  dry  and  wet,  taken  from  the  table  in  Professor 
4r'iii Ivor's  article  "On  the  physical  properties  of  soils,''  in  the  Journal 
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of  the  Royal  Agricultural  Society,  vol.  1,  p.  210,  together  with  their  ap- 
proximate weight  per  acre  to  a  depth  of  9  inches,  equal  to  32,670  cubic 
feet,  in  tons  of  2,000  pounds. 

Table  III. — TabU  shotoing  the  speoifio  gravity^  the  weight  of  one  oubio  foot  of  different  soilSf 
dry  and  wetj  according  to  SchUbleTf  and  the  approximate  weight  per  acre  to  a  depth  of  9 
inchee  (32,670  cubic  feet). 


Kind  of  0OiL 


Siliceons  sand,  occarring  in  almost  ererr  arable  soil. 
Caloareocis  sand,  frequently  occurring  along  with  si« 

Uceous  sand 

Sandy  olay,  a  combination  of  45  per  cent,  of  fine  sand, 

witn  55  per  cent,  of  clay 

Loamy  clay,  a  combination  of  24  per  cent,  of  fine  sand, 

with  76  per  cent,  of  clay 

Stiff  clay,  a  combination  of  10  per  cent,  of  fine  sand, 

with  9b  per  cent,  of  clay 

Clay,  in  the  fine  pure  state,  a  combination  of  58  per 

cent,  of  silica,  36.2  per  cent,  of  aluminia,  with  5.8 

percent,  fexric oxide 

Sla^marl 

Humus — ^. 

Fertile  garden  mold 

Common  arable  soil .« 


Speoifio 
gravity. 


2.653 
2.722 
2.601 
2.581 
2.560 


2.533 

2.631 
L370 
2.882 
2.401 


Weight  1  cubic 
foot 


Dry,lbi. 
in.  3 

113.6 

97.8 

88.5 

80.3 


75.2 
112.0 
34.8 
68.7 
84.5 


Wet.lbt. 
136.1 

141.8 

129.7 

124.1 

119.6 


115.8 
140.3 
81.7 
102.7 
119.1 


Weight  per  acre  9 
inohes  deep. 


Drif,ton». 
1, 818. 0 

1,855*4 

1, 597. 6 

1,445.6 

1, 31L  7 


1,228.4 
1,829.5 
568.5 
1,1212 
1,880.8 


Wet,  tons. 
2,22^2 

2,308.1 

2,118.6 

2,027.2 

1,958.7 


1,  891.  6 
2,291.8 
1, 3.34.  6 
1, 677. 6 
1,945.5 


Thus  .10  per  cent,  of  any  constituent,  such  as  phosphoric  acid,  potash, 
&c.,  would  amount  to  from  2,250  to  3,500  pounds,  in  1  acre  of  soil  9 
inches  deep. 

QUESTIONS  OFTEN  ANSWERED  BY  THE  ANALYSIS  OF  SOILS. 

The  results  of  soil  analysis  fi^quently  give  decided  and  satisfactory 
answers,  according  to  Dr.  Voelcker,*  to  the  following  questions: 

(1)  Whether  or  not  barrenness  is  caused  by  the  presence  of  an  injnrions  snbstancey 
such  as  snlphate  of  iron  or  sulphide  of  iron,  occurring  in  peaty  and  clayey  soils  f 

(2)  Whether  soils  contain  common  salt,  lands  flooded  by  sea  water,  uitxates  or 
other  soluble  salts,  that  are  useful  to  vegetation  in  a  highly  diluted  state,  but  injuri- 
ous when  they  occur  in  land  too  abundantly  T 

(3)  Whether  barrenness  is  caused  by  the  absence  or  deficiency  of  lime,  phosphoric 
acid,  or  other  important  elements  of  plant  food  f 

(4)  Whether  clays  are  absolutely  barren  and  not  likely  to  be  materially  improved 
by  cultivation,  or  whether  they  contain  the  necessary  elements  of  fertility  in  an  un- 
available state,  and  are  capable  of  being  rendered  fertile  by  subsoiling,  deep  cultiva« 
tion,  steam  plowing,  and  similar  mechanical  means  T 

(5)  Whether  or  not  clays  are  usefully  burnt  and  used  in  that  state  as  manure  T 

(6)  Whether  or  not  the  land  will  be  improved  by  liming  T 

(7)  Whether  it  is  better  to  apply  lime,  or  marl,  or  clay,  on  a  particular  soil  T 

(8)  Whether  special  manures,  such  as  superphosphates  or  ammouiacal  salts,  can  be 
used,  of  course  discreetly,  without  permanently  injuring  the  land,  or  whether  the 
farmer  should  rather  depend  upon  the  liberal  application  of  farm-yard  manure  that  he 
may  restore  to  the  land  all  the  elements  of  fertility  removed  in  the  crops  T 

(9)  What  kind  of  artificial  manures  are  best  suited  to  soils  of  various  composition  ? 

According  to  the  same  authority,!  chemical  anajysis  cannot  supply 
any  definite  information  in  regard  to  barrenness  of  soils  on  the  follow- 
ing questions: 

(1)  Whether  barrenness  is  caused  by  defective  drainage? 

(2)  To  what  extent  sterility  is  affected  by  a  bad  physical  condition  of  the  land  t 

(3)  How  far  unproductiveness  is  affected  by  the  climate  f 
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(4)  Whether  a  soil  is  harren  simply  because  there  is  too  little  of  it ;  or, 

(5)  Whether  it  is  nnprodmctiye  simply  because  a  thin  surface  soil  rests  ou  a  stiff 
clay  subsoil  of  great  depth. 

(6)  What  is  the  relative  productiveness  of  different  soils T 

OBJECTS  AND  INTERPRETATION  OF  SOIL  ANALYSIS. 

For  a  very  full  discussion  of  the  objects  and  interpretation  of  soil 
analysis  the  reader  is  referred  to  an  article  on  this  subject  in  the  Ameri- 
(•:m  Journal  of  Science,  vol.  22,  pp.  183-197,  by  Prof.  E.  \V.  Uil-aul, 
as  well  as  to  the  report  on  "  Soil  investigation,"  by  the  same  author, 
contxiined  in  the  "  General  discussion  of  the  cotton  production  of  tbe 
United  States,"  Tenth  Census  of  the  United  States,  1880,  vol.  v,  pp. 
G7-81,  of  which  the  following  is  a  summary : 

Tlie  claim  of  soil  analysis  to  practical  utUity  has  always  rested  ou  the  ceueral  sup- 
position that,  ''other  tnings  being  equal, productiveness  is,  or  should  he,  sensibly 
proportional  to  the  amount  of  available  plant  food  within  reach  of  the  roots  during 
the  i)6riod  of  the  plant's  development ; ''  provided,  of  course,  that  such  supply  does 
not  exceed  the  maximum  of  that  which  the  plant  can  utilize  when  the  surplus  simply 
remains  inert.  This  statement  is,  either  tacitly  or  expressly,  admitted  by  all  those 
who  have  attempted  to  interpret  soil  analyses,  and  agrees  with  the  accumulated  ex- 
perience of  agriculturists. 

Many  attempts  have  been  made  to  find  solvents  that  shall  represent  correctly  the 
action  of  the  plant  itself  on  the  soil  ingredients,  in  order  that  conclusions  mieht  be 
made  as  to  the  present  agricultural  value  of  a  given  soil.  From  sulphuric  and  hydro- 
fluoric acids  to  water  charged  with  carbonic  acid,  as  used  by  Dr.  D.  D.  Owen,  the 
acid  solvents  have  all  signally  failed  to  secure  even  an  approximation  to  the  result 
desired,  viz,  a  consist-ent  agreement  between  the  quantitative  determination  of  the 
plant  food  found  in  the  several  boUs,  and  the  actual  experience  of  those  who  ooltivate 
them. 

The  ultimate  analysis  of  soils,  as  attempted  by  the  German  experiment  stations, 
under  Wollf' s  initiative,  by  the  consecutive  extractions  with  acid  solvents  of  differ- 
ent strengths,  beginning  with  distilled  water  and  ending  with  boiling  sulphuric  or 
liydroHuoric  acids,  aifords  little  or  no  clue  to  their  agricultural  value.  Soil  analyses 
do  not,  like  the  assay  of  an  ore,  interpret  themselves  to  a  lavman ;  a  column  of  figures 
summing  up  to  100  or  nearly  so,  opposite  another  column  of  unintelligible  names  does 
not  convey  much  information  to  a  farmer. 

In  Europe  and  in  the  thickly  settled  portions  of  this  country,  the  arable  soils  have 
nearly  all  oeen  at  some  time  subjected  to  cultivation  and  to  the  use  of  fertilizers, 
thus  veiling  theiroriginal  characteristics  and  rendering  extremely  difficult  the  taking 
of  any  sample  of  soil  that  shall  represent  correctly,  in  all  respects,  the  whole  of  any 
large  field  or  district.  In  the  great/Cr  portion  of  this  country,  however,  we  are  able 
to  procure  samples  of  the  virgin  soil  that  even  the  plow  has  not  touched  and  on  which 
no  manures  have  been  apnli^.  The  virgin  soil  and  its  vegetation  are  the  outcome  of 
long  ages  of  coadaptation  oy  the  process  of  natural  selection ;  and  the  settler  is  afforded 
a  means  of  judging  of  the  productiveness  and  durability  of  the  land  based  upon  the 
character  of  its  vegetation. 

A  soil  naturally  timbered  with  a  large  proportion  of  walnut,  wild  cherry,  or,  as  at 
the  South,  with  the  "poplar"  or  tulip  tree,  is  at  once  selected  as  sure  to  be  both 
)>ro(Iuctive  and  durable,  especiaUy  if  the  trees  be  larg^e.  The  black  and  Spanish 
oaks  frequent  only  "  strong  soils,"  and  an  admixture  of  hickory  is  likewise  beneficial ; 
t  ho  occurrence  of  the  scarlet  oak  lowers  the  land,  and  that  of  pine  still  more  so,  in  the 
estimation  of  the  settler. 

Having  obtained  the  percentage  composition  of  a  soil,  how  are  wo  to  interpret  it 

o  the  farmer  T    What  are  "  higlP'  and  "low"  percentages  of  each  ingredient  impor- 

•nt  to  the  plant,  whether  as  rood  or  through  its  physical  properties  t 

The  first  question  is,  naturally,  whether  all  soils,  having  what  experience  proves  to 

•c(  high  percentages  of  plant  food  when  analyzed  by  the  method  uiven  elsewhert*. 

dow  a  high  degree  of  productiveness.     This  question  can  be  unqualitjedly  answered 

lithe  aihrmative  in  regard  to  virgin  soils,  provided  that  improper  ))hy8ical  condi- 

ions  do  not  interfere  with  the  welfare  of  the  plant.     But  it  doe«  not  follow  that  the 

•ouvorse  is  true,  and  that  low  percentage  indicates  low  production. 

'^''or  instance,  we  may  h?.ve  a  heavy  alluvial  soil  of  high  percentages  and  producing 

iiaximum  crop  in  favorable  seasons.    If  this  soil  be  mixed  with  its  own  weight,  or 

/en  more,  of  coarse  sand,  thereby  reduoing  the  percentage  one-half  or  less,  it  will  not 

>roduo6  a  smaller  crop,  but  is  more  likely  U>  produce  the  maximum  crop  every  year, 

'*!  pA/yv,^f.  ^f  improved  physical  oonditionB.    If  we  compare  the  root  system  of  the 
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plants  grown  in  the  original  and  in  the  dilated  soil;  we  will  find  the  roots  io  the  lat- 
ter more  fnlly  diffimed,  larger,  and  better  deyeloped,  not  confined  to  the  crevices  of  a 
hard  clay,  biit  permeating  the  entire  mass,  and  evidently  havini;  fully  as  exteiiBive  a 
surface  contact  with  the  fertile  soil  particles  as  was  Ihe  casein  the  oriffiual  Hoil. 
Uow  far  thisdiintion  may  be  carried  out  without  detriment  wonld  vary  with  diflfereut 
plaut44  and  soIIh,  and  must  largely  be  a  matter  of  experiment.  A  ])Iant  capable  of 
uevelopiDg  a  very  large  root  surface  can  obviously  make  np  by  greater  spread  for  a 
far  greater  dilution  than  one  whose  root  surface  is  in  any  case  but  small.  The  former 
tlolirisheseveu  on  poor  sandy  soils,  whilst  the  latter  succeeds  and  is  naturally  found 
ou  rich  heavy  oues  only,  although  the  absolute  amount  of  plant  food  taken  from  the 
soil  may  be  the  same  in  either  case. 

It  is  ob\iou8  that  without  a  knowledge  of  the  respective  depths  and  penetrability 
of  two  soils  a  comparison  of  their  plant  constituents  will  be  useless.  The  surface  soil 
with  its  processes  of  nitrification,  oxidation,  carbonic  acid  solution,  &o.,  in  full  prog- 
ress must  always  be  distinguished  from  the  subsoil  in  which  these  processes  are  but 
feebly  developed,  and  where  the  store  of  plant  food,  in  which  it  is  generally  richer 
than  a  surface  soil,  is  comparatively  inert.  Hence  the  obvions  importance  of  samples 
eorrectly  taken  and  the  necessity  of  intelligent  and  accurate  observation  on  tlie  si)ot. 

The  concentration  of  the  available  iK>rtion  of  the  plant  food  of  soils  in  their  liner 
portions  has  become  a  maxim.  A  strong  soil  is  invariably  one  containing  within 
reach  of  a  plant  a  large  amount  of  impalpable  matter,  although  the  reverse  is  by  no 
means  generally  true. 

A  comparison  of  the  composition  of  soils  of  known  productiveness,  and  character- 
ized in  tlieir  natural  state  by  certain  invariable  features  of  plant  growth,  soon  reveals 
the  existence  of  definite  relations,  not  only  to  the  absolute  amounts  of  oertain  in- 
gredients present  in  the  soil,  but  also  to  their  relative  proportions.  No  ingredient 
exerts  in  tliis  respect  a  more  deci<led  iullnenoe  than  lime,  its  advent  in  relatively  largo 
proportion,  other  things  remaining  equal,  changing  at  ooce  the  whole  character  of 
vegetation,  so  as  to  be  a  matter  of  popular  remark  everywhere.  Only  it  is  not  popu- 
larly kuown,  nor  has  it  been  definitely  recognized  by  agricultural  chemists  thus  tar, 
that  it  is  the  lime  that  brings  the  change. 

The  amouiit  of  the  different  soil  constitnents  which  may  be  considered 
the  minimum  consistent  with  fertility  has  already  been  given. 

ON  THE    GEOLOGICAL    CHARACTER  AND  DISTRIBUTION    OP    SOILS    IN 

THE  UNITED  STATES. 

Whilst  there  is  a  vast  variety  of  detail  in  the  character  of  the  soils 
of  this  country  in  regard  to  both  their  physical  properties  and  chemi- 
cal composition,  still  they  may  be  classified  under  the  two  heads  of 
soils  of  transport  and  soils  of  disintegration,  geologically  speaking. 

/Soils  of  transport  include,  as  has  been  previously  stated,  all  drift  and 
alluvial  materials  which  have  been  worn  from  other  rocks  by  atmos- 
pheric agencies  and  transported  to  their  existing  positions  by  ancient 
glacial  action,  by  winds,  and  by  waters.  These  embrace  the  majority 
of  all  soils  occurring  in  the  United  States. 

Drift  soils. — These  occupy  the  principal  portion  of  the  States  lying 
north  of  the  Ohio  and  east  of  the  Missouri  Rivers.  According  to  Pro- 
fessor Dana  they  occur  "over  all  New  England  and  Long  Island,  New 
York,  New  Jersey,  and  part  of  Pennsylvania,  and  the  States  west  to 
the  western  limits  of  Iowa  and  Minnesota.  Beyond  the  meridian  of 
08^  VV.,  in  the  United  States,  tbey  are  not  known.  They  have  their 
soiitberii  limit  near  the  parallel  of  39o  in  Southern  Pensylvania,  Ohio, 
liulianu,  Illinois,  and  Iowa,  whilst  the  northern  is  undetermined.  South 
of  the  Ohio  Kiver  they  are  hardly  traceable."    (Dana's  Geology,  p.  528.) 

^Vitllout  goiug  into  the  details  of  the  theory  of  ancient  glacial  action, 
wliicli  bus  {^iveii  rise  to  a  large  amount  of  study  and  an  extensive  litera- 
ture, the  term  drift,  as  it  is  commonly  employed  in  geology,  includes 
tlie  sands,  gravels,  clays  of  various  composition  and  texture,  and  bowl- 
ders, more  or  less  water-worn,  all  mingled  in  various  proportions  and 
of  various  degrees  of  fineness,  which  have  been  transported  from  places 
in  liigber  latitudes  by  glacial  action  and  deposited  on  the  country  rock 
in  varying  thickness. 
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The  soils  of  tMs  drift  are  usually  gravelly,  often  stony,  of  variable 
fertility,  from  the  noted  fertile  lands  of  Ohio  and  Western  New  York  to 
the  barren  portions  of  New  England.  As  a  whole,  these  soils  grow 
finer  as  they  go  further  southward  and  westward  from  New  England 
and  Western  New  York.  When  overcropped  and  worn  out,  as  often 
happens,  they  recover  when  allowed  to  rest  fallow  several  years  by  the 
decomposition  of  the  mingled  materials  of  which  they  are  composed. 

Alluvial  soils. — These  are  formed  from  the  deposits  of  fine,  earthy 
materials,  sediment,  silt,  or  detritus,  by  ruuning  streams  and  rivers,  of 
which  we  have  such  a  notable  example  at  the  Mississippi's  delta.  ^'  The 
amount  of  transportation  going  on  over  a  continent  is  beyond  calcula- 
tion, streams  are  everywhere  at  work,  rivers,  with  their  large  tributaries 
and  their  thousand  little  ones,  spreading  among  all  the  hiUs  and  to  the 
summits  of  every  mountain.  And  thus  the  whole  surface  of  a  conti- 
nent is  on  the  move  towards  the  oceans.  The  word  detritus  means  worn 
oat,  and  is  well  applied  to  river  depositions.  The  amount  of  silt  car- 
ried to  the  Mexican  Gulf  by  the  Mississippi,  according  to  the  Delta 
Survey  under  Humphreys  and  Abbot,  is  about  y^^  of  the  weight  of 
the  water,  or  -^^\j^  of  its  bulk,  equivalent  for  an  average  year  to 
812,500,000,000,000  pounds,  or  to  a  mass  1  square  mile  in  area  and  241 
feet  deep.    (Dana's  Geology,  p.  648.) 

These  constitute  the  "  bottom  lands,''  as  they  are  called  in  the  West. 
The  Red  River  region,  which  has  become  famous  as  a  wheat-producing 
country,  lying  partly  in  Minnesota  and  partly  in  Dakota,  occupies  the 
bed  of  an  ancient  lake,  known  to  geologists  as  Lake  Agassiz,  and  is  com- 
posed of  a  black  sedimentary  soil,  exceedingly  fine  in  texture,  and  very 
fertile  and  deep.  This  tract  extends  southward  to  Lake  Travers,  on 
the  Red  River,  widening  as  it  proceeds  northward  and  extending  on 
both  sides  of  the  river  50  or  60  miles  wide  where  its  bed  leaves  this 
country,  and  expanding  to  much  greater  width  in  Manitoba. 

The  farther  westward  soils  of  this  class  are  found  the  less  the  amount 
of  organic  matter  they  contain,  until  in  the  valleys  of  California  are  found 
soils  of  great  fertility  which  contain  an  exceedingly  small  amount.  Of 
course  such  soils,  as  those  of  California  just  mentioned,  are  deficient  in 
the  faculty  of  storing  up  water  for  future  use,  and,  however  rich  they 
may  be  in  mineral  constituents,  yet  in  a  dry  region  or  one  subject  to 
periodical  droughts,  irrigation  would  have  to  be  resorted  to  in  order  to 
get  large  yields  of  crops. 

Soils  of  disintegration, — These  occupy  the  undulating  parts  of  this 
country  lying  south  of  the  drift,  possessing  every  variety  of  character, 
both  in  regard  to  their  chemical  composition  and  physical  properties,  as 
their  mode  of  formation  indicates,  arising  from  the  disintegration  of  the 
subjacent  rocks  by  atmospheric  agencies. 

Where  the  underlying  rock  has  been  an  impure  limestone,  containing 
■  nch  insoluble  matter,  the  carbonate  of  lime  has  been  slowly  dissolv^ed 
.dt  by  the  action  of  the  carbonic  acid  contained  in  the  rain,  leaving  the 
"soluble  matter  behind.  Such  soils  as  that  of  the  "  blue-grass  "  regions 
^  Kentucky  are  so  formed,  and  are  often  of  extreme  fertility.  (See  the 
<^entucky  Geological  Reports  for  further  details  about  this  region,  in- 
^uding  the  chemical  analyses  of  its  soils.) 

^rofessor  Whitney  states  that  some  of  the  prairie  soils  of  Iowa,  par- 
'-  ularly  those  where  the  soil  is  of  nearly  impalpable  fineness,  have 
•ton  produced  by  the  slow  action  of  atmospheric  agencies  on  beds  of 
imestones  which  ftrmerly  occupied  their  places.  In  the  course  of  time 
Ae  soluble  carbonate  of  lime  was  gradually  dissolved  out  and  carried 
^T.-'j.y  ^~-   b-^  rivers  and  streams  to  the  ocean,  and  a  small  amount  of  in- 
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soluble  residue  was  left,  forming  the  thick  prairie  soil  of  the  region, 
which  has  since  become  blackened  by  the  decay  of  subsequent  abun- 
dant vegetation  on  it.    (Iowa  Geologicusd  Survey,  vol.  1, 1858.) 

In  the  table  lands  of  Oregon  and  Washington  the  underlying  rock  is 
volcauic,  and  the  jsoil  arising  from  its  disintegration  is  very  fine  in  text- 
ure, dark  in  color,  of  great  fertility,  and  judging  from  the  soils  of  simi- 
lar origin  found  in  the  Rhine  region  and  the  Mediterranean  in  Europe, 
which  have  supported  vineyards  for  many  years,  will  probably  prove 
very  enduring  and  produce  a  great  variety  of  crops. 

These  two  classes  of  soils  run  into  each  other  by  insensible  grada- 
tions. 

The  term  "  prairie  soils  "  is  most  indefinite  as  commonly  used,  includ- 
ing soils  of  various  origin.  The  praipe  region  of  the  West  occupies  a 
vast  extent  of  country,  extending  over  the  eastern  part  of  Ohio,  Indiana, 
the  souniem  portions  of  Michigan  and  Wisconsin,  nearly  the  whole  of 
Illinois  and  Iowa,  and  the  northern  portion  of  Missouri,  and  gradually 
passing  in  Kansas  and  Nebraska  into  tho  plainsy  or  the  arid  and  desert 
region  which  lies  at  the  base  of  the  Rocky  Mountains.  West  of  the  par- 
allel of  970  and  lOQo  the  country  becomes  too  barren  to  be  inhabited 
and  worthless  for  cultivation. 

The  region  of  the  greatest  cereal  production  of  this  country  includes 
the  most  noted  of  the  prairie  soUs,  and  is  nominally  in  the  drift  region 
of  geologists.  Light  clays  and  heavy  loams  are  the  best  for  wheat, 
though  very  heavy  clays  often  produce  good  crops,  both  as  to  yield  ana 
quality,  and  lighter  soils  may  yield  a  good  quality,  but  deficient  in 
quantity ;  moderately  stiff  soils  produce  generally  the  best  crops. 

HISTORY  OF  THE  SOILS  ANALYZED  BY  THIS  DIVISION. 

During  the  past  year  over  thirty-six  soils  were  analyzed  by  this  divis- 
ion. Thirty  of  these  were  analyzed  completely  and  the  results  obtained 
will  be  found  in  Table  IV.  The  remainder  were  only  partially  analyzed, 
and  are  not  tabulated. 

This  table  is  presented  in  the  following  pages,  and  the  history  of  each 
soil  is  appended,  to  be  found  under  its  respective  serial  number : 
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PBAISIE  SOILS  FBOM  DAKOTA. 

lGll-1613.  Tbeso  soils  were  forwarded  to  the  Department  in  July, 
1682,  unaccompanied  by  any  letter  or  other  means  of  identification  from 
tbc  person  who  sent  them ;  their  analysis  was  begun  in  expectation  that 
8ome  information  concerning  them  would  come  to  hand  before  they 
were  finished,  but  all  attempts  to  find  out  the  sender  have  so  far  proved 
unavailing. 

SOILS  FROM  UNITED    STATES   LAND    OFFICE,  WALLA   WALLA,  WASH. 

Seven  samples  of  soil  were  sent  by  Hon.  Joseph  Jorgensen,  United 
States  land  office,  Walla  Walla,  January  5, 1884 :  ^<  They  were  tiU^en 
from  various  points  of  a  section  of  unsettled  country,  lying  between 
the  Yakima  and  Oolumbia  Bivers,  and  west  of  Wallula,  on  tiie  Korthem 
Pacific  Railroad,  comprising  about  1,300  square  miles  of  gently  rolling 
plateau — ^from  600  to  1,000  feet  above  the  sea-level — the  only  drawback 
being  a  lack  of  running  streams  of  water  on  any  part  of  it,  and  but  few 
natural  springs.  Water  is  reached  at  varying  depths,  from  14  to  80  feet. 
It  is  covered,  however,  with  a  fine  bunch  grass,  which  is  accepted  here 
as  indubitable  proof  that  the  smaller  grains  will  grow  to  maturity  and 
X>erfectioii.    This  year  (1885)  there  are  some  fine  crops  of  wheat  on  it." 

The  samples  were  taken  from  ^^  1  to  5  feet "  in  depth,  the  soil  being 
a  '^  decomposed  basalt  from  3  to  100  feet  deep,"  and  the  subsoil  is 
^^  basaltic  rock."  No  timber  is  found  on  it,  the  prevailing  growth  being 
<^  bunch  grass  and  sage  bush." 

1656.  Sandy  soil  from  5  miles  northwest  of  TTmatilla,  Oreg. 

1657.  Surface  soil  in  Grant's  Banch,  Sec.  24,  T.  11,  B.  24. 

1658.  Two  feet  of  surface  soil  in  Grant's  Banch,  Sec.  24,  T.  11,  B.  25. 

1659.  Soil  from  T.  8,  B.  26. 

1660.  Soil  from  Sec.  26,  T.  7.  B.  26. 

1661.  Sou  from  middle  of  T.  8  K,  B.  27,  between  the  Yakima  and 
Ck)lumbia  Bivers. 

1662.  Soil  from  Sec.  12,  T.  8,  B.  28. 

These  are  samples  of  virgin  soils  and  contain  a  large  amount  of  the 
most  important  soil  constituents,  as  phosphoric  acid,  lime,  potash,  &c., 
and  should  produce  abundant  crops  under  favorable  climatic  conditions. 
In  their  contents  of  nitrogen,  however,  they  are,  with  the  exception  of 
Nos.  1660  and  1661,  somewhat  deficient,  and  this  would  indicate  that 
ammoniacal  manures  would  have  to  be  applied  in  the  future,  if,  by  ex- 
cessive cropping,  the  soil  should  become  unproductive. 

SOIL  FROM  N.  E.  SMITH,  UNION  PIBB,  BEBBIEN  COUNTY,  MICHIGAN. 

2550.  The  sample  of  soil  was  sent  by  Mr.  Smith  December  10, 1883. 
The  sample  was  taken  to  a  depth  of  "  10  inches  from  a  portion  of  the 
inverted  furrow."  The  field  is  "  flat"  and  the  depth  of  the  soil  "  like 
sample  is  from  8  to  30  inches.'^  The  subsoil  "  to  a  depth  of  2  feet  is 
sand  filled  with  the  infiltration  of  the  surface ;  this  sand  in  places  has 
many  small  flat  stones  resembling  pieces  of  broken  oyster  shells  in 
shape  but  flinty  in  character."  The  timber  was  "  yellow  pine  and  larch, 
filled  with  a  dense  growth  of  alders,  tag  and  black,  and  blueberries ; 
the  surface  was  covered  with  moss  2  feet  deep." 

The  following  crops  have  been  raised : 

Oats,  good  straw,  light  grain.    Buckwheat,  25  to  30  bushels  to  the  acre.    Com  not  a 
fuccess.    Potatoes,  one  hundred  and  one 'in  a  hiU,  but  none  larger  than  a  walnut. 
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Cabbu^es,  radislies,  niolons,  sqaashcs,  and  beans  have  succeeded.  My  largest  expe- 
rience is  with  onions  from  the  seed  j  the  lirst  year,  after  getting  2  inches  Uish,  many 
turned  yellow  ou  top  and  dnally  died ;  second  year  they  were  better,  and  third  year 
{ood. 

In  regard  to  manures  used : 

In  plate  as  follows:  First  year,  ashes  and  limOi  Aresh  slaked;  ashes  200  bnshels  to 
the  acre,  lime  2  tons  to  the  acre ;  crop  failed.  Same  plat,  second  year :  Hen  drop- 
pings at  the  rate  of  10  cubip  yards  per  acre,  composited  with  plaster,  and  Just  previ- 
oas  to  application  mixed  with  twice  their  hulk  of  white-ash  ashes.  Yield,  300  to  400 
boshela  per  acre.  Third  year:  Garden  City  phosphate,  1,000  pounds  per  aore.  Yield 
Improyed.  This  year  (l6i5)  applied  nitrate  of  soda  160  pounds,  Garden  City  phos- 
phate 800  pounds  per  acre ;  the  crop  is  of  fair  promise  in  the  main,  but  there  are  spots 
where  a  good  stand  has  disappeared ;  in  these  barren  spots  there  will  be  found  small 
patohes  of  fine  onions  marking  the  spot  of  a  fire.  The  original  plat,  treated  this  year 
as  above,  now  (Julv)  promises  a  fine  crop.  This  year  I  have  taken  in  new  ground 
with  the  above-stated  results. 

The  sample  was  dried  to  make  it  more  secure  when  sent  through  the  mail. 

This  sample,  as  the  most  casual  inspection  of  the  analysis  will  show^ 
contains  an  enormous  amount  of  organic  matter,  and  to  this  may  be  at- 
tributed the  poor  success  met  with  in  raising  crops,  as  nothing  is  more 
injurious  than  the  action  of  the  organic  acids,  arising  from  the  decay  of 
the  organic  matter  in  the  soil,  on  vegetation  when  they  are  present  in 
excess.  For,  however  fertile  the  soil  may  be  in  other  respects,  until 
this  excess  of  humic  acids  is  neutralized  or  otherwise  got  rid  of,  the  pros- 
pect of  raising  remunerative  crops  is  very  slight.  The  remedy  for  such 
a  state  of  affairs  is  a  heavy  dressing  of  lime,  from  2  to  5  tons  of  quick- 
lime per  acre,  depending  on  the  quantity  of  the  organic  matter  present ; 
that  is,  from  .05  to  .5  per  .cent,  by  weight  of  the  cultivated  soiL  The 
lime  or  ma^l  used  has  the  power  of  neutralizing  the  humic  acids.  Burn- 
ing might  also  be  resorted  to,  but  the  use  of  lime  will  probably,  in  such 
cases,  prove  more  beneficial.  The  lime  should  be  used  as  a  top  dress- 
ing, as  it  has  a  strong  tendency  to  sink  into  the  subsoil,  and  so  it  should 
not  be  plowed  in,  but  kept  as  near  the  surface  as  possible.  The  ground 
should  be  plowed  first,  then  the  lime  spread  and  simply  harrowed  in. 
This  dose  of  lime  must  not  be  repeated  yearly,  but  at  intervals  of  six  or 
eight  years  1  to  2  tons  of  lime  made  into  a  compost  may  be  used.  It  is 
best  applied  in  the  early  winter,  so  that  the  lime  may  work  into  the  sur- 
face before  the  spring  growth  commences. 

The  amount  of  nitrogen  and  of  phosphoric  acid  is  very  large,  and  that 
of  lime,  of  potash,  and  soda  is  abundant  for  the  raising  of  any  crop  when 
the  excess  of  organic  acids  has  been  destroyed.  With  the  exception 
noted,  the  analysis  shows  this  soil  to  be  a  very  fertile  one,  containing 
an  abundant  supply  of  all  the  necessary  plant  constituents. 

BOIL  AND  SUBSOIL  FBOM  JESSE  H.  BLAIB,  LEBANON,  BOONE  OOUNXT, 

INDIANA. 

2551-2552.  The  samples  were  sent  Januarys,  1884,  having  been  taken 
in  September  12, 1883,  '^from  what  is  popularly  called  a  prairie  region, 
)ut  what  is  thought  to  have  once  been  a  la^e,  in  the  northern  part  of 
Hendricks  County;  it  was  dry  and  very  dimcult  to  get  a  good  saini>le. 
The  sample  of  soil  was  taken  by  digging  a  hole  an  inch  square,  then  sha v- 
ng  a  slice  downward,  about  6  inches  deep.  The  sample  of  subsoil  was 
akeu  from  the  next  6  inches  below  the  surface  sample.  The  soil  is  rich, 
^^Ud,  and  about  18  inches  deep,  and  in  a  meadow  of  timothy  grass.  The 
>i  )soil  is  tough  clay,  about  3  feet  deep,  then  sand  or  gravel.  No  tim- 
>er,  a  swamp  or  wet  prairie,  and  lately  redeemed.  No  manure  has  been 
ised."  The  following  crops  were  raised :  Oom,  76  bushels  per  acre ; 
siv^f  vi->ii*9  if  broom  corn,  then  a  large  yield  of  hay.    It  produces  a 
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heMvjattmot  gnua;  vheftt  does  fUr;  the  corn  Is  not  w  good  as  da;  - 
lands  yield. 

The  aoalyjMS  sliow  that  an  abnnduit  inpply  of  the  neoeasaiy  plant 
eonstitaente  are  present,  and  tiiat  the  soil  BnotUd  be  vary  fertile.  The 
amonnt  of  oitrogen  in  the  soil  is  very  large. 

SOII,B  FBOU  WZLLUK  OARTWSIQaT,  OSWBOO,  V.  T. 

2553-2561.  Samples  taken  from  three  distinot  fields  on  which  an  acrv 
of  sugar  beet  was  grown  in  1883,  were  sent  December  24, 1883.  Samples 
Kos.  356^2566,  marked  "A,  1,  2,  S,  and  i,"  were  taken  from  "a  square 
two-thirdB-acre  plot  at  different  points,  SB.,  SW.,'  NE.,  NW.  of  the  field." 
SnmploH XoB. 2557-3559, maAed  " B, 5, 6, and ?,"  werefrom  "atrianpu- 
lar  one-tliird-acre  plot,"  taken  at  the  deferent  angles.  The  two  remain- 
ing samples,  Nos.  2560, 2561,  marked  "0,8  and  9,"  were  from  "a  field  of 
sugar  beet  a  mile  distant"  from  the  other  two  fields,  "  onltirated  by 
another  party,  on  a  rectangular  plot  of  half  an  aore;  the  samples  being 
taken  at  the  ends,  E.  and  W.  of  the  rectangle." 

"The  general  character  of  all  the  fielda  was  a  gentle  slope,  enough  to 
torn  water  readily.  The  samples  were  cat  out  with  a  spade  a  couple 
of  weeks  after  the  crop  was  gathered,  each  about  6  inches  wide  and  deep; 
the  soil  of  field  A  was  S  to  10  inches  deepj  that  of  field  B  probably  1 
foot ;  field  0  was  rather  stony  soil,  8  to  12  inches  deep.  The  snbsoil  of 
all  tJie  fields  was  hard-pan,  with  large  stones  and  bowlders  Imbedded. 
A  sabsoll  plow  was  used  in  preparing  fields  A  and  B.  Ko  timber  was 
ffrown  on  the  fields;  the  woods  adjacent,  I  belieye,  were  maple.  The 
und  has  been  onder  cultivation  for  years.  Tields  A  and  B  aad  been 
heavily  murnred  in  the  spring  of  1882  with  barn-yard  manure,  and  an 
excellent  crop  of  com  and  beaus  gathered  that  year.  A  saeoessioD  of 
routing  crops  had  been  taken  previously  i^om  these  two  fields,  but  I 
have  not  the  statistics  oonoeming  them.    Ko  manure  was  directly  ap. 

S lied  previous  to  beet  planting  on  A  and  B,  bnt  I  was  informed  that  on 
eld  0  barn-yard  manure  was  strewn  midway  between  the  beet  rows, 
which  were  30  inches  apart.  In  fields  A  and  B,  after  harrowing  and 
rolling,  the  seed,  sugar  beet  was  sown,  part  by  hand  and  part  with  a 
wheelbarrow  drill,  in  rows  18  and  20  inches  apart  on  the  1th  and  6tb  of 
May,  1883.  All  work  after  hoeing,  thinning,  and  weeding  was  entirely 
by  hand.  The  crop  weighed  nearly  18  tons." 
The  analysis  of  the  beets  grown  ou  these  different  fields  ia  as  follows  :* 

Jnalgti*  of  lugar  leet3  ffoju  WiHiam  Cartaright,  Oneego,  2f.  T. 


The  analyscB  of  these  soils  show  the  great  difficulty  of  obtaining  a 
sample  of  soil  from  a  field  which  shall  represent  its  average  quality, 
unless  the  greatest  care  is  taken. 

'  Chemical  dtvifioii,  Bnllelin  No.  3,  IS&l,  p.  26. 
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In  regard  ta  the  analysis.  Nos.  2663-26669  taken  from  the  south 
field  at  different  comers  of  the  plot,  the  three  samples.  A 1,  2,  and  4, 
contained  practically  the  same  amount  of  coarse  sand  ana  gravel,  whilst 
A  3  has  about  10  per  cent.  less.  All  four  samples  show  that  the  soil  is 
deficient  in  phosphoric  acid  and  lime,  and  probably  would  be  mucb 
benefited  by  the  use  of  a  lime  phosphate  or  similar  fertilizer;  its  con- 
tents of  other  soil  constituents  are  ample  for  fertility. 

The  samples  Nos.  2557-2559,  taken  i^om  the  north  field,  show  that 
this  soil  is  likewise  deficient  in  phosphoric  acid,  but  is  richer  in  its  con- 
tents of  lime  and  nitrogen  and  in  other  constituents  similar  to  that 
of  the  south  field.  The  amount  of  gravel  also  varies  in  the  different 
samples. 

The  two  samples,  I^os.  2560  and  2561,  taken  from  Hart's  field,  differ  in 
their  content  of  coarse  gravel,  but  contain  an  abundance  of  phosphoric 
acid  and  other  soil  constituents. 

For  the  purpose  of  comparing  soils  on  which  such  sugar-producing 
plants  as  sorghum  and  sugar  beet  have  been  grown,  the  analyses  made 
by  Mr.  Clifford  Eichardson,  in  1882  and  1883,  may  fee  referred  to.* 

SOILS  FBOM  BAPIDES  PABISH,  LOXHSIANA. 

2674-2677.  Soils  from  the  cotton  plantation  of  F.  Seip,  situated  on 
Bayou  Bapides,  near  Alexandria,  Bapides  Parish,  Louisiana: 

All  of  theae  four  samples  were  taken  from  the  same  plantation,  and  their  differences 
simply  azifle  from  the  greater  or  less  distance  from  the  water-course  in  which  the 
plantation  lies ;  near  the  stream  the  soil  is  lighter  or  sandier ;  as  it  recedes  it  becomes 
neayier,  mitU  finiJly  the  red  clay  soil  is  reached.  The  land  is  a  part  of  what  is 
known  as  the  "  bottom  "  or  aUavial  lands  of  the  Bed  River  Valley.  These  lands  are 
leyeL  haying  bnt  a  slight  elevation  above  tide  water^  and  in  their  native  state  cov- 
ered by  a  growth  of  heavy  timber  or  forest.  They  lie  near  the  Red  River,  and  are 
drained  by  smaller  streams  or  bayons  ronnin^  into  the  Red.  The  principal  timber 
growth  is  sweet  gnm,  varions  kinds  of  oak,  asn,  hackberry,  sycamore,  elm,  mnlb^ry, 
pecan,  oottonwood,  ^c.  Trees  are  often  from  3  to  6  feet  in  diameter,  and  a  height  of 
76  feet  is  not  uncommon.  Some  of  the  land  has  been  recently  cleared,  whilst  other 
parte  have  been  for  many  (seventy  or  more)  years  in  cultivation. 

The  samples  were,  in  every  instance,  taken  to  a  depth  of  6  inches  and  6  inches 
square,  or  as  near  that  as  practicable.  The  character  of  the  soil  for  some  10  feet  or 
more  is  principaUy  a  red  clay,  with  an  occasional  mixture  of  clay  and  sand.  The  sur- 
face for  a  few  inches  is  a  black  mold,  arising  from  the  decay  of  vegetable  matter,  the 
leares  of  the  forest,  d^c.  Beneath  the  red  clay  is  generally  found  a  blue  or  grayish 
clay. 

The  crops  grown  consist  of  com  and  cotton,  the  latter  principaUy.  The  yield 
would  average  in  the  past  five  years  250  pounds  of  lint  cotton  per  acre;  under  favor- 
flble  conditionB  of  weather  ana  good  culture,  500  pounds  and  over  were  obtained. 
Com  would  average  about  85  to  30  bushels  per  acre.    No  manure  was  used. 

2574.  This  sample  was  taken  from  a  <<  field  of  some  8  or  10  acres  bnt 
one  year  cleared,  the  remainder,  300  acres  in  extent,  being  heavily  tim- 
bered, but  of  a  similar  formation." 

2576.  This  soil  has  been  twenty  years  in  cultivation  and  proved  very 
fertile,  and  is  a  sample  of  medium  or  ^^  chocolate"  land. 

257u.  This  soil  has  been  longer  in  cultivation  than  either  of  the  two 
preceding,  viz,  thirty  years,  and  is  a  specimen  of  the  fertile  red  clay. 

2577.  This  is  a  sample  of  the  front  and  sandy  alluvial  lands,  and  Las 
been  fifty  years  in  cultivation,  producing  a  somewhat  smaller  crop  than 
Ij^o.  2575. 

2579-2580.  Soils  from  Mrs.  William  Waters,  samples  collected  by  Mr. 
H.  B.  OummingSy  Alexandria,  La. 

'InyestigationB  of  Sorghum  as  a  Sbgar-producing  Plant ;  season  of  1682.  Special 
report,  pp.  68-64. 
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2679.  JMb  is  a  sample  of  what  is  known  as  <^  creek  bottom  land," 
having  been  taken  firom  Flaggan  deek,  near  Alexandria,  La.: 

The  fcerm  U  applied  to  the  utarorw  belts  of  land  bordeiing  on  each  side  of  the  small 
creeks  in  the  pine  hills.  In  this  partionlar  locality  the  loimation  extends  on  both 
sides  of  the  creek  oyer  a  thousand  acres.  Owing  to  its  slight  elevation  these  lands 
are  subject  to  overflow ;  the  rronnd  is  slightly  undulating,  and  situated  within  a  few 
hundred  yards  of  the  creek,  Into  which  it  easily  drains.  The  soU  is  generally  thin. 
not  more  than  12  inches  deep.  The  subsoil  is  suffer  and  soon  becomes  a  thick  bluish 
clay,  intermingled  with  sand  and  giaveL  The  principal  forest  growths  ore  white 
oak,  hickory,  beech,  a^  and  magnolia. 

The  sample  was  taken  from  a  field  of  20  acres,  which  has  been  sixteen 
years  in  caltiyation  in  com,  cotton,  and  oats.  Yield  from  30  to  40 
bnshels  oi  viom  and  from  200  to  300  pounds  of  lint  cotton.  No  manoie 
has  been  nsed  except  by  planting  peas  in  the  com. 

2580.  This  was  taken  from  <<  a  field  in  the  pine  hills,  back  of  the  creek 
lands,  and  is  a  fair  specimen  of  these  lands,  which  embrace  three-fourths 
of  the  area  of  tiiis  parish.  The  lands  are  high,  rolling,  and  heavily  tim- 
bered with  pines,  Pinua  palustriij  and  are  not  much  valued  for  cultiva- 
tion. The  lands  being  hilly  are  easily  and  naturally  drained  into  the 
creeks.  The  field  from  whence  the  sample  was  taken  has  been  culti- 
vated in  com,  cotton,  and  oats,  with  light  yields.  In  good  seasons  not 
more  than  10  to  15  bushels  of  com  and  100  to  125  pounds  of  lint  cotton 
X>er  acre  have  been  produced.  The  soil  is  only  a  few  inches  deep,  and 
the  subsoil  consists  of  sand,  gravel,  and  day.'' 

2581  and  2582.  Soils  from  the  plantation  of  William  Harris,  on  Bayou 
Bobert,  near  Alexandria,  La. 

These  soils  are  of  the  same  formation  as  those  taken  from  Mr.  Slop's 
plantation,  and  possess  similar  characteristics,  being  alluvial  bottom 
lands  of  the  Bed  Biver  Valley. 

In  regard  to  the  analyses,  Nos.  2674  and  2676,  the  samples  agree  very 
closely  in  their  contents  of  the  more  important  soil  constituents,  viz, 
phosphoric  add,  i>ota8h,  lime,  &c.,  though  the  amount  of  nitrogen  in  the 
former  is  nearly  d6uble  that  in  the  latter,  which  might  be  expected 
from  a  virgin  soil. 

Kos.  2575  and  2577  show  a  less  amount  of  potash,  phosphoric  add, 
and  nitrogen  than  No.  2574.  owing  to  their  having  been  under  cultiva- 
tion for  a  longer  period,  ana  no  aUempt  having  been  made  to  keep  up 
the  supply  by  the  use  of  manures.  As  far  as  chemical  analysis  is  con- 
cerned, all  these  soils  are  rich  enough  in  all  the  necessary  soil  constitu- 
ents for  the  continued  raising  of  abundant  crops,  though  the  continued 
cropping,  year  after  year,  witiiout  the  use  of  manure  is  not  to  be  recom- 
mended if  an  abundant  yidd  is  to  be  maintained.  A  moderate  appli- 
cation of  farm-yard  manure,  or  the  ashes  of  the  cotton  plant  and  seeds 
mixed  with  lime  would  certainly  result  in  an  increased  yield. 

The  sample  of  creek  bottom  land,  No.  2579,  is  deficient  in  its  contents 
of  lime,  and  ^e  application  of  this  fertilizer  would  undoubtedly  increase 
the  productiveness  of  the  land.    In  other  respects  it  is  sufficiently  rich. 

The  ansJysis  of  the  sample  of  pine-hill  land,  No.  2580,  shows  the  coni- 
l>leto  absence  of  phosphoric  acid  and  a  great  deficiency  of  lime ;  in  fact 
it  is  nearly  all  pure  quartz  sand.  It  would  seem  to  be  a  hopeless  task 
to  bring  such  soils  to  any  degree  of  profitable  fertility,  as  there  is  a 
jrcueral  deficiency  of  the  most  important  plant  constituents.  The  con- 
tinued application  of  such  fertilizers  as  South  Carolina  phosphates, 
containing:  both  lime  and  phosphoric  acid  and  farm-yard  and  cotton-seed 
manures,  with  the  admixture  of  some  of  the  red  clay  soUs,  would  in  the 
course  of  time  greatly  improve  such  lands,  and  as  they  oover  neaiiy 
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three-fourths  of  the  area  of  thiB  parish,  some  snch  course  as  above  indi- 
cated will  have  to  be  adopted.  The  mere  application  of  lime  in  liberal 
quantities  wonld  have  a  beneficial  effect. 

The  application  of  lime  to  the  soils,  "Soa.  2581  and  2582^  from  Mr.  Will- 
iam Hiurris,  wonld  increase  their  fertilily,  as  they  are  somewhat  defi- 
cient in  their  contents  of  this  constitaent. 

H.  W.  WILEY, 

CJiemist 

Hon.  KOBMAN  J.  OGLDIIlN, 

OommiiHaner. 


Bib  :  I  respectfally  submit  the  following  report  of  the  work  of  the 
Division  of  Forestry  for  the  past  year. 

The  act  of  Congress  under  which  this  division  of  the  Department  of 
Agriculture  is  organized  defines  its  work  as  that  of  ^'  ascertaining  the 
annual  amount  of  consumption,  importation,  and  exportation  of  timber 
and  other  forest  products ;  the  probable  supply  for  future  wants ;  the 
means  best  adapted  to  the  preservation  and  renewal  of  forests ;  the  in- 
fluence of  forests  upon  climate,  and  the  measures  that  have  been  suc- 
cessfully applied  in  various  countries  for  the  preservation  and  restora- 
tion or  planting  of  forests.'' 

In  the  working  of  this  division  a  liberal  construction  has  been  put 
upon  this  act^  and  the  endeavor  has  been  made  to  do  whatever  might 
promote  the  mterests  of  forestry  in  our  country.  The  limited  appro- 
priations made  for  the  division  have  not  ^owed  it  to  make  its  inves- 
tigations as  extensive  or  complete  as  is  desirable.  The  x>ettiest  king- 
doms and  even  duchies  of  Europe,  not  so  large  in  extent  as  some  of  our 
States,  expend  annually  in  the  care  and  management  of  their  forests 
and  in  investigations  relating  to  them,  sums  far  larger  than  are  appro- 
priated by  our  Oovemment  for  similar  investigations  relating  to  an  area 
of  almost  continental  extent.  With  the  means  at  our  dispos^,  however, 
valuable  knowledge  has  been  gained,  the  publication  of  which  has 
already  been  of  much  service  to  the  people.  The  annual  reports  of  this 
division,  and  tiie  four  volumes  of  its  special  reports,  embody  a  large 
amount  of  information  in  regard  to  fore(9tal  matters  both  at  home  and 
abroad.  In  some  directions  these  reports  are  exhaustive,  and  have  been 
received  as  authoritative  in  regard  to  the  subjects  to  which  they  relate. 

EXHIBITION  OF  WOODS  AlVD  WOOD-FBODUOTS  AT  NBW  OSLSANS. 

At  the  beginning  of  the  year  I  undertook,  in  connection  with  the 
Superintendent  of  Buildings  and  Grounds,  and  under  the  act  of  Congress 
providing  for  contributions  from  the  various  Departments  of  the  Govern- 
ment to  the  Centennial  and  Cotton  Exposition  at  ^ew  Orleans,  to  pro- 
mote the  interests  of  forestry  by  procuring  and  sending  to  that  exposi- 
tion a  collection  of  usefdl  artideis  which  are  manufiActured  from  our 
various  native  woods.  The  object  was  to  impress  upon  the  minds  of 
visitors  to  the  exposition,  by  placing  before  them  a  large  collection  of 
such  articles  in  one  view,  a  conviction  of  the  great  variety  of  our  woods 
and  their  practical  YBine  as  furnishing  us  so  many  useful  and  even  in- 
dispensable articles  of  daily  employment.  For  this  purpose  I  visited, 
in  person,  sevcrol  of  the  wood-working  establishments  of  the  Eastern 
States  and  reached  otiiers  in  different  places  by  means  of  correspond- 
ence. IVIr.  Saunders  was  able,  by  correspondence  and  through  agents, 
to  reach  many  other  factories,  and  thus  a  quite  extensive  collection  was 
secured.  I  believe  this  proved  one  of  the  most  attractive  exhibitions 
at  ITew  OrleaoAi    It  oonvq^  information  also  of  permanent  value.    It 
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showed  even  those  most  ignorant  in  regard  to  the  number  and  value  of 
our  woods  how  dependent  we  are  upon  them  for  many  of  the  couven- 
iencies  of  life,  and  how  deserving  the  forests  are  of  protection. 

TREES  ON  THE   WESTERN  PLAINS. 

As  showing  the  practicability  of  successful  tree  culture  in  the  arid 
regions  of  the  West,  where  such  culture  has  been  pronounced  by  niany 
to  be  impossible,  one  of  the  field  agents  of  the  division  transplanted 
several  hundred  trees  of  various  kinds  from  the  western  portions  of 
Kansas  and  Nebraska,  and  even  from  regions  beyond,  where  they  had 
been  artificially  planted,  and  set  them  out  upon  the  exposition  grounds 
at  New  Orleans,  there  to  put  out  their  leaves  afresh,  thus  giving  occu- 
lar  demonstration  that  trees  will  grow,  because  trees  do  grow,  under 
what  many  have  regarded  as  forbidding  conditions.  Within  a  few  years 
many  millions  of  trees  have  been  planted  in  portions  of  Kansas  and 
Nebraska  which  before  were  nearly  if  not  quite  destitute  of  trees,  and 
they  have  grown  and  flourished.  The  established  fact  that  trees,  val- 
uable for  fruit,  for  shelter,  and  for  timber,  can  be  successfully  cultivated 
on  much  of  what  has  been  called  the  Great  American  Desert  is  of 
great  practical  importance  from  an  agricultural  point  of  view,  and  will 
be  the  means  of  attracting  settlers  to  that  region  who  otherwise  would 
turn  away  from  it.  It  does  not  follow,  bemuse  any  portion  of  the 
country  is  now  or  has  been  for  a  long  time  treeless,  that  it  must  remaim 
so,  or  that  this  is  its  natural  condition.  We  know  of  places  now  barren 
deserts  which  once  were  fertile  and  abounded  in  trees.  The  hand  of 
man  has  brought  them  to  their  bare  and  barren  state.  And  as  the 
hand  of  man  has  done  this,  so  it  can  restore  to  them,  in  many  cases  at 
least,  their  verdant  covering  by  restoring  to  them  the  proper  safegnards 
and  conditions  of  tree  growth.  But  little  of  the  earth's  surface,  c^tainly 
within  the  temperate  and  equatorial  regions,  is  naturaUy  doomed  to 
sterility.  Franco  and  Germany  have  reclothed  with  trees  large  dis- 
tricts of  drifting  sands,  and  in  our  own  country  the  dwellers  upon  Gape 
God,  which  is  to  so  great  extent  a  barren  sand  area,  though  in  early 
times  well  clothed  with  forests,  have  found  it  comparatively  easy  to  es- 
tablish there  groves  of  the  pine;  and  the  pine  once  established  as  a  shield 
from  the  salt  spray  and  violent  winds  of  the  ocean,  other  trees,  such  as 
flourish  in  the  same  latitude,  can  be  added  to  the  pines.  It  is  impossible 
to  say  as  yet  where  a  tree  cannot  be  made  to  grow. 

NEW  VOLUME  OF  BEPOETS  ON  FORESTRY. 

Early  in  the  year  a  new  volume,  the  fourth  in  the  series  of  Eeports 
on  Forestry,  was  published,  embodying  in  part  the  results  of  the  in- 
"restigations  made  by  this  division  during  the  two  preceding  years. 
Lmong  the  more  important  contents  of  this  volume  may  be  mentioned 
•^  very  ftOl  report  from  six  of  the  prairie  States  in  regard  to  the  success 
<rhich  has  attended  tree-planting  there.    This  report  was  made  from 
oformation  received  in  reply  to  tiiousands  of  circulars  sent  to  all  parts 
if  those  States.    The  replies  received  were  tabulated  and  digested,  and 
*o  arranged  as  to  convey  specific  information,  easily  referred  to,  in  re- 
gard to  each  county  in  the  States  fipom  which  reports  were  received, 
^his,  of  course,  was  but  a  gleaning  of  the  wide  field  presented  for  in- 
vestigation.   It  was,  however,  an  approximate  exhibition  of  the  adap- 
ation  of  various  trees  to  particular  localities  which  may  be  of  much 
^rvice  to  planters  in  the  future,  enabling  them  to  avoid  mistakes  by 
^^tLiiing  themselves  of  past  experience. 
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Another  report,  compiled  in  a  similar  way,  presented  an  exhibit  of  the 
extent  to  which  the  native  forests  of  the  conntry  have  been  cleared  off 
and  for  what  purposes,  the  damage  occasioned  by  forest  fires,  and  other 
facts  relating  to  the  subject.  By  means  of  a  graphic  chart,  the  steady 
and  rapid  destruction  of  the  forests  in  one  State,  in  regard  to  which  we 
have  special  official  information,  was  shown  for  a  period  of  nearly  thirty 
years.  As  no  causes  of  forest  destruction  have  been  in  operation  in 
this  State  which  have  not  been  at  work  in  other  and  neighboring  States, 
the  chart  was  made  with  the  presumption  that  it  would  fairly  represent 
the  forest  condition  of  a  considerable  region  respecting  which  we  can- 
•not  procure  the  same  official  evidence  that  is  furnished  in  the  case  of 
the  particular  State  referred  to. 

CONSUMPTION  OF  WOOD  FOR  RAILROAD  TIES. 

A  very  complete  and  exhaustive  report  was  made  also  in  regard  to 
the  consumption  of  the  forests  for  the  purpose  of  furnishing  ties  for 
the  150,000  miles  of  railroad  existing  in  1884.  The  report  shows  the 
amount  and  kinds  of  wood  used  oy  the  several  roads  from  which  infor- 
mation could  be  obtained,  comprising  about  63  per  cent,  of  all.  The 
sources  from  which  the  ties  were  procured  are  also  specified,  the  season 
of  the  year  in  which  they  were  cut,  and  their  ascertained  durability. 
From  the  information  obtained,  it  appears  that  to  furnish  the  requisite 
ties  has  required  the  available  timber  growing  on  an  area  equal  to  that 
of  the  States  of  Bhode  Island  and  Oonnecticut,  and  estimating  that 
ties  need  to  be  replaced  by  new  ones  once  in  seven  years  on  the  aver- 
age, there  would  be  required  annually  for  this  purpose  the  available 
timber  growing  on  565,714  acres.  Allowing  again  that  a  growth  of 
thirty  years  is  necessary  to  produce  trees  of  proper  dimensions  for  ties, 
it  would  require  16,971,420  acres  of  woodland  to  bo  held  as  a  kind  of 
railroad  reserve  to  supply  the  annual  demands  of  the  existing  roads,  to 
say  nothing  of  the  demands  of  new  ones.  This  is  between  3  and  4  per 
oent.  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

MAFLB  SUGAR  INDUSTRY. 

Another  complete  and  valuable  report  contained  in  the  volume  referred 
to  was  one  on  the  sugar  product  of  the  maple  tree.  From  this  it  will  be 
seen  Uiat,  reducing  the  maple  sirup  made  to  its  equivalent  of  sugar,  the 
total  product  of  sugar  from  the  maple  for  the  census  year  was  50,944,445 
pounds,  or  a  little  more  than  one-twelfth  of  the  entire  sugar  product  of 
the  country,  including  that  from  both  sorghum  and  the  sugar-cane.  Of 
the  granulated  sugar  made  in  the  country,  that  from  the  maple  forms  17 
per  cent. 

This  is  an  important  showing.  The  sugar  maple  is  one  of  the  most 
widely  distributed  of  our  native  trees,  and  is  especially  at  home  through- 
out a  large  part  of  the  northern  portion  of  the  country,  abounding  where 
the  sorghum  will  not  ripen.  The  sugar  from  the  maple  is  identical  in 
composition  with  that  from  the  cane.  It  can  be  produced  at  compara- 
tively little  expense.  Experience  seems  to  show  that  the  sap  taken 
from  the  trees  during  the  brief  sugar-making  season  does  not  percepti- 
bly affect  the  vitality  of  the  trees  or  lessen  their  ultimate  value  for  fuel 
or  timber,  for  which  purposes  the  maple  ranks  very  high.  The  produc- 
tion of  sugar  takes  place,  also,  at  a  comparatively  leisure  season  of  the 
year,  when  hardly  any  other  business  is  claiming  attention.  The  fuel 
necessary  for  the  redaction  of  the  sap  to  sugar  is  8C<arcely,  if  at  all,  more 
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than  can  be  supplied  by  the  proper  clearing  up  of  the  forest  or  grove 
and  the  removal  of  fallen  branches  or  the  refuse  left  in  the  usual  cutting 
of  fuel  for  home  use  or  for  market.  There  is  no  expense  of  planting  and 
cultivation,  as  in  the  case  of  the  cane  or  of  sorghum.  The  production 
of  whatever  amount  of  maple  sugar  is  made  may  be  considered,  there- 
fore, as  almost  clear  gain.  And  the  production  may  be  indefinitely  ex- 
tended. It  may  be  carried  on  upon  a  large  or  small  scale  and  upon  any 
farm  or  homestead,  even  where  there  are  but  few  trees.  It  is  eminently 
a  home  or  domestic  industry,  attended  with  but  little  expense,  and  of 
manifest  advantage.  Vermont  now  produces  sugar  and  sirup  to  the 
amount  of  more  than  12,000,000  pounds  a  year,  or  about  36  pounds  for« 
each  of  her  inhabitants.  She  might  easily  double  this  amount,  not  to 
say  increase  it  fivefold.  There  are  twenty  of  our  States  at  least  in 
which  the  manufacture  of  sugar  from  the  maple  might  be  carried  on  in 
the  same  proportion.  It  would  seem,  therefore,  that  with  the  probable 
production  of  sugar  from  the  sorghum  plant  throughout  all  the  States 
except  those  of  the  extreme  north,  where  frost  prevents  its  ripening, 
and  with  the  Southern  States  so  well  adapted  to  the  growth  of  the 
cane,  the  time  need  not  be  distant  when  our  entire  supply  of  sugar  may 
be  derived  from  our  own  soil. 

INVESTIGATIONS  DURING  THE  PRESENT  YEAR. 

Since  the  publication  of  the  last  report  this  division  has  been  making 
ftirther  investigations,  by  means  of  circulars  widely  distributed  by  the 
agents  in  the  field.  These  circulars  called  for  information  in  regard  to 
the  abundance  or  scarcity  of  the  forests  in  the  several  States  and  Terri- 
tories ;  the  kinds  of  trees  fouud  growing  naturally ;  to  what  extent  the 
forests  have  been  cut,  and  for  what  purposes ;  whether  the  forests  are  in- 
creasing  or  decreasing  in  extent,  and  at  what  rate^  whether  any  changes 
in  the  streams  have  been  noticed  as  the  result  of  the  removal  of  the 
forests;  whether  floods  and  summer  droughts  have  increased;  what 
effect,  if  any,  the  removal  of  the  forests  has  had  upon  the  annual  amount 
of  rainfall ;  also  to  what  extent  forest  trees  have  been  planted,  and  with 
what  success;  what  kinds  that  have  been  planted  have  failed,  and  the 
causes  of  failure ;  whether  proper  care  and  attention  have  been  given 
them,  and  what  proportion  of  trees  planted  are  growing  and  thrifty ; 
and  whether  the  planting  or  removid  of  forest  trees  has  produced  any 
perceptible  climatic  changes. 

Much  time  has  necessarily  been  occupied  in  comparing  the  replies  to 
these  circulars  and  tabulating  them.  The  results  thus  obtained  will 
furnish  much  valuable  material  for  another  volume  of  reports  on  for- 
estry.   Meanwhile  the  returns  may  be  summarized  in  part,  as  follows: 

PRESENT  FOREST  AREA  OF  THE  STATES  AND  TERRITORIES. 

The  extent  of  our  national  territory  is  so  great,  so  much  of  it  is  yet 
lut  sparsely  settled,  and  so  much  still  unsurveyed,  that  it  is  very  dilli- 
5ult  to  ascertain  with  accuracy  how  much  of  it  is  clothed  with  forests, 
n  taking  the  last  census,  the  General  Government  endeavored  for  the 
irst  time  to  take  account  of  the  forests  of  the  country  in  anything  like 
\  complete  manner.  Hitherto,  it  had  only  taken  account  of  those  that 
^'vi^  embraced  in  farms,  which  left  a  large  amount  of  forests  unoonsid- 
:ML«5d.  The  compilations  of  the  last  census  have  given  us  a  very  valoa- 
3le  body  of  information  in  regard  to  the  wooded  area  of  the  ooontry* 
^ith  the  aid  of  that  census  and  other  sources  of  information  the  en- 
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deavoT  baa  beeo  made  to  ascertain  with  greater  precision  the  extent  of 
Jar  forests.  Still  it  is  diffionlt  to  ascertain  their  locality  and  extent 
with  that  degree  of  accnracy  that  is  desirable.  It  baa  been  a  matter  of 
Borprise  not  nnfrequently,  in  making  inqairies  on  the  sabject,  to  find 
how  little  accurate  knowledge  persons  have  of  the  forest  condition  of 
their  own  State.  Most  widely  discrepant  accoonts  have  been  received 
from  persons  living  in  the  same  Stat«  or  Territory.  In  several  cases 
the  State  officials,  when  applied  to,  have  been  able  to  give  no  satisfac- 
tory information.  There  seems  to  be  no  accepted  standard  by  which  to 
determine  what  shall  be  classed  as  forest  land,  how  abundant  the  trees 
mnst  be  or  in  what  proximity  to  each  other,  iQ  order  to  bring  them 
within  the  classification  of  forest,  in  distinction  f^m  waste  or  paetore, 
taod.  It  is  not  claimed  that  the  following  table  is  minntel;  accurate, 
bat  it  Is  believed  to  be  a  closer  approximation  to  a  correct  representa- 
tion of  the  present  extent  of  onr  forest  area  than  has  hitherto  been 
S'vea.  As  showing  at  once  the  distribution  and  relative  amonnt  of 
rests  in  the  varions  States  and  Territories,  another  representation  has 
been  made  graphically,  and  is  herewith  also  shown: 
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DISTRIBUTION  OP  THE  FORESTS  OP  THE  UNITED  STATES. 

In  the  United  States,  exclusive  of  Alaska,  the  District  of  Colnmbia, 
and  the  Indian  Territory,  there  are  38  States  and  8  Territories,  making 
a  total  of  46.  The  superficial  area  of  these  4G  is  2,900,107  square  miles, 
or  1,856,070,400  acres. 

Tlie  total  forest  area  is  489,280,000  acres,  or  26.4  per  cent,  of  the  su- 
perficial area. 

Tbe  group  of  States  and  Territories  lying  west  of  the  ninety-fifth  me 
lidian,  viz,  Arizona, California,  Colorado,  Dakota,  Idaho,  Kansas,  Mon- 
tana, Nebraska,  Nevada,  New  Mexico,  Oregon,  Texas,  Utah,  Washing- 
ton, and  Wyoming,  have  an  area  of  1,900,159  square  miles,  or  1,216,101 ,000 
acres,  which  is  65.5  per  cent,  of  the  whole  area  of  the  United  States, 
with  the  exceptions  above  noted. 

The  area  of  forest  in  this  group,  exclusive  of  the  Indian  Territory,  is 
only  184,800,000  acres,  or  15.2  per  cent,  of  the  superficial  area. 

If  California,  Montana,  Oregon,  Texas,  and  Washington,  which  con- 
tain the  largest  proportion  of  woodland,  are  left  out  of  the  calculation, 
the  superficial  area  of  the  remaining  States  and  Territories  of  the  group 
would  be  761,776,000  acres,  being  40.5  per  cent,  of  the  United  States, 
only  59,800,000  acres,  or  8.1  per  cent,  of  which  is  in  forest. 

The  group  of  States,  30  in  number,  lying  east  of  the  ninety-fifth  me- 
ridian, have  an  area  of  1,000,000  square  miles,  or  640,000,000  acres,  being 
34.5  per  cent,  of  the  whole  area ;  304,280,000  acres,  or  47.5  per  cent,  of 
which  is  in  forest. 

The  Eastern  and  Northern  States  forming  a  part  of  this  group,  viz, 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Ehode  Island,  Con- 
necticut, New  York,  New  Jersey,  Pennsylvania,  Delaware,  Maryland, 
West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Minnesota, 
Iowa,  and  Missouri,  have  an  area  of  313,547,200  acres;  139,180,000  acres, 
or  44.4  per  cent,  of  which  is  in  forest. 

The  Southern  States,  forming  a  part  of  the  group  east  of  the  ninety- 
fifth  meridian,  viz,  Virginia,  Kentucky,  Tennessee,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Arkansas,  and  Louisi- 
ana, have  an  area  of  326,421,600  acres ;  165,100,000  aores,  or  50.6  per 
cent,  of  which  is  in  forest. 

It  will  be  of  interest  to  notice  that  while  the  section  or  group  of  States 
west  of  the  ninety-fifth  meridian  contain  65.5  per  cent,  of  the  whole  su- 
pei^cial  area,  it  contains  but  37.8  per  cent,  of  the  forest  area  of  the 
country ;  and  the  group  east  of  the  ninety-fifth  meridian,  while  it  con- 
tains but  34.5  per  cent,  of  the  whole  sux>erficial  area,  contains  only  62.2 
per  cent,  of  the  area  of  the  forest. 

The  group  of  19  Eastern  and  Northern  States  contains  16.9  per  cent, 
of  the  total  superficial  area  and  28.4  per  cent,  of  the  forest. 

The  group  of  11  Southern  States  contains  17.6  per  cent,  of  total  super- 
icial  area  and  33.8  per  cent,  of  the  whole  forest  area  of  the  United 
J^tates. 

The  Western  group  contains  889,680,000  acres  superficial  area,  or  272.6 
/er  cent,  more  than  the  Southern  group,  and  only  19,700,000  acres,  or  4 
)er  cent,  more  of  forest  area. 

COST  OF  FENOES. 

nie  cost  of  building  and  repairing  fences  in  the  United  States,  for  1879, 
•ccording  to  the  reports  of  the  last  census,  amounted  to  $77,762,473. 
'^^•^t  of  the  ninety-fifth  meridian  there  were  239,147,208  acres  of  land 

hroAAd  ^n  fEums.^  The  cost  of  building  and  repaiilng  the  flBnoes  on 
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tbew  fiuma  was  I65,327407|  or  84  per  cent  ot  the  cost  for  the  TJoited 
States.    The  average  cost  per  acre  was  27^  cents. 

2fowif  this  whole  section  was  under  the  operation  of  the  "  stock  law" 
the  annaal  saving  in  timber,  time,  and  money  woald  he  immense,  wbil» 
the  advantage  to  the  young  growth  in  the  forest  would  be  incalculable. 
Fui',  next  to  forest  fires,  hogs,  cattle,  and  sheep  are  most  destructive  to 
>oiiug  tbrcst  trees, 

For  example  and  comparison  in  the  cost  of  the  two  methods,  take  the 
(»>nnty  of  Mecklenburg,  in  North  Carolina.  This  county  has  hud  tliu 
"stock  law  "  in  force  for  many  years.  Accordiag  to  the  census  reports 
it  had  146,213  acres  in  forms.  The  cost  of  buildiDg  and  repairing  fences 
in  1879  was  $6,215,  an  average  of  4.3  cents  per  acre.  If,  therefore,  the 
cost  of  building  and  repairing  the  fences  on  farms  where  the  "stock 
law"  is  iu  force  is  4.3  cents  per  acre,  then  at  the  same  rate  for  the 
230,147,208  acres  in  farms  lying  cast  of  the  95th  meridian  the  cost 
would  be  only  ilO,2S3,320,  an  annual  saving  of  (55,043,778,  or  an  av- 
erage of  (16.59  to  each  farm. 

EXPOBTS  XSD  DfPOSTB  OF  WOOD. 
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BEPORT  OP  THI  COMMISSIONER   OF  AOEICULTCBE. 

MANDrAOTUEBB  OF  WOOD. 
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mCBEABE  OB   DECEEABB  07  FOBESrS. 

The  ioformatioD  gained  io  reply  to  tlie  circniara  sent  out  by  tbe  divis- 
oa  ooDfirms  the  conolosions  arrived  at  in  taking  the  last  national  cen- 
'4US,  and  which  intelligent  observers  had  reached  at  an  earlier  date, 
hat  our  forests  are  decreasing  at  a  rapid  and,  in  a  large  portion  of  the 
country,  at  an  alarmiDg  rate.  In  a  few  of  the  Western  States,  Kansas 
^nd  Nebraska,  and  In  the  Territory  of  Dakota,  the  very  small  extent  of 
uatnral  tree  growth  and  tbe  manifest  need  of  idielter  &om  cold  and  vio- 
lent winds  have  led  the  people  of  that  region  to  protect  the  existing 
fmvHfjt  tiTtri  'o  4uigage  qoite  extensively  in  the  planting  of  new  ones. 
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It  is  estimated  that  in  Nebraska  there  are  now  not  fewer  than  700,000 
aeres  of  planted  forest  trees.  In  Kansas  there  are  nearly  as  many.  In 
some  of  the  New  England  States,  also,  it  is  probable  that  the  wooded 
area  is  not  diminishing.  Througn  the  illness  and  death  of  the  agent 
having  in  charge  the  northeastern  portion  of  the  oonntry  the  circnlars 
were  onl v  partially  distribnted  there,  and  we  have  no  authoritative  statis- 
tics on  the  subject  But  in  several  of  those  States  attention  has  beeu 
directed  for  considerable  time  to  the  value  of  forests  apart  fix)m  their  use 
for  lumber  and  fuel,  and  there  has  been  a  growing  disposition  to  secure 
their  proper  conservation.  In  Maine,  which  was  formerly  our  greatest 
source  of  lumber  supply,  it  is  understood  that  only  such  an  amount  is 
cut  ftt>m  the  great  pine  and  spruce  forests  annually  as  is  equal  to  the 
yearly  growth.  This  is  as  it  should  be.  The  forest  capital  is  not  dimin- 
ished, but  a  steady  revenue  is  derived  from  it,  which  may  be  per|)etual, 
while  incidentally  many  great  benefits  to  the  State  <^re  secured  by  such 
a  husbandry  of  the  forests. 

In  Massachusetts  and  Connecticut,  which  were  never  covered  with 
such  forests  as  those  of  Maine,  and  therefore  never  offered  the  same 
temptations  to  the  ax  of  the  lumberman,  it  is  believed  that  the  wooded 
area  is  actually  increasing.  The  people  are  learning  that  much  of  their 
rough,  hiUy.  and  swampy  land  is  more  profitable  for  the  growth  of  trees 
than  any  otner  crop,  and  they  are  allowing  nature  to  clothe  it  with  the 
covering  which  it  formerly  had. 

But  in  what  may  be  called  the  lumbering  regions  of  the  country,  es- 
pecially where  the  pine  is  abundant  or  found  in  considerable  masses, 
the  work  of  destruction  is  carried  on  at  an  alarming  rate.  The  farmer, 
having  a  portion  of  his  farm  only  covered  with  trees,  will  almost  natur- 
ally be  prudent  in  the  consumption  of  them  and  can  easily  be  led  to  see 
that  to  sweep  them  off  at  once  for  cord- wood  or  lumber,  though  it  might 
put  a  desirable  sum  of  money  in  his  pocket,  would  be  to  lessen  the 
amount  and  injure  the  quality  of  all  the  crops  of  his  cultivated  fields, 
and  that  in  the  end  he  would  be  a  loser.  But  the  lumberman  is  open  to 
no  such  convictions.  He  is  concerned  with  no  crops  except  those  of  the 
forest.  His  aim  and  interest  are  to  level  the  treesand  convert  them  into 
lumber  as  speedily  as  possible.  He  sees  in  the  tree,  or  thinks  he  does, 
so  much  money,  and  he  aims  to  secure  it  by  the  most  rapid  means.  He 
has  no  consideration  for  grain  fields  or  climatic  results,  for  rainfall  or 
waterfalls,  except  as  they  are  connected  with  the  cutting  and  marketing 
of  his  logs.  He  is  blind  to  all  such  things.  The  same  is  true  of  the 
miner.  He  has  no  thought  of  the  general  benefit  of  forests  to  those 
living  near  them,  much  less  of  their  possible  benefit  to  those  who  are 
even  remote  from  them.  Trees  to  him  are  simply  good  for  mine  props 
or  as  fuel  for  the  conversion  of  his  ores  into  marketable  metal.  The 
lumberman  and  the  miner  alike  cut  with  reckless  profusion,  wasting 
often  more  than  they  directly  consume,  leaving  upon  the  ground  large 
portions  of  what  they  cut,  and  breaking  down  and  destroying  much  of 
the  young  wood  in  getting  what  they  seek.  Often  this  waste  and  broken 
down  wood,  becoming  dry,  is  ignited  by  some  accidental  cause  and  be- 
comes the  occasion  of  a  raging,  uncontrollable  fire,  which  sweeps  through 
the  forest,  carrying  destruction  over  a  wide  space.  Such  is  the  condition 
of  the  forests  in  a  large  portion  of  the  country;  such  it  has  been  for 
many  years.  This  reckless,  ruinous  treatment  of  the  forests  continues 
with  little  if  any  abatement,  notwithstanding  the  warnings  which  have 
been  given  on  the  subject  by  those  who  have  observed  it  with  a  disin- 
terested view. 

In  the  central  and  southern  portions  of  the  country  the  destruction 
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of  the  forests  has  not  been  carried  to  the  same  extent  as  it  has  been  in 
the  northern  and  western  portions,  and  has  not  yet  excited  alarm.  Those 
portions  were  naturally  heavily  wooded,  and  owing  to  their  different 
situation  and  the  different  character  of  their  wood  have  not  been  drawn 
upon,  either  for  fuel  or  lumber,  to  the  same  extent  as  have  the  forests 
of  the  North.  But  as  the  northern  supplies  for  lumber  have  been  found, 
within  the  last  few  years,  to  be  perceptibly  diminishing,  and  their  entire 
failure  within  a  comparatively  short  time  is  manifestly  threatened,  at- 
tention has  been  directed  to  both  the  pine  and  the  hard  woods  of  the 
South,  and  the  lumbermen  have  been  transferring  their  operations,  to  a 
considerable  extent,  to  that  region.  Large  tracts  of  woodland  have  been 
bought  up  for  lumbering  purposes,  and  the  same  wasteful  methods  of 
cutting  and  use  have  been  adopted  which  have  so  long  prevailed  at  the 
North.  Throughout  extensive  regions,  where  the  forests  have  not  been 
visibly  cleared  away  the  finest  timber  has  been  culled,  and  already  in 
many  of  the  Southern  States,  in  portions  which,  to  the  traveler  or  the 
casual  observer,  seem  well  wooded,  it  is  difficult  to  procure  timber  of 
the  best  class.  Agents  of  great  wood-working  establishments  of  our 
own  country  and  of  Europe  have  visited  most  of  the  accessible  forests 
of  the  South  and  Southwest  and  bought  up  the  choicest  stock  of  hajxl 
woods.  So  far  has  this  gone  that,  taken  in  connection  with  the  reckless 
consumption  of  these  woods  which  has  prevailed,  it  has  carried  the  price 
up  to  a  point  which  indicates  their  present  scarcity.  Black  widnut, 
formerly  so  abundant  as  to  be  used  freely  for  fuel  and  for  fence-rails^  is 
now  quoted  in  the  market  at  nearly  as  high  a  price  as  mahogany,  and 
the  best  cherry  wood  is  but  little  lower.  Undoubtedly  the  States  bor- 
dering upon  the  Mexican  Gulf  and  the  Lower  Mississippi  have  an  abun- 
dant forest  area,  much  of  which  can  be  cleared  and  devoted  to  agricult- 
ural purposes  with  manifest  advantage  in  every  respect.  But  this 
clearing  shocdd  be  done  judiciously  and  not  in  the  hap-hazard  way  in 
which  it  is  now  going  on.  It  is  none  too  soon  for  those  States  to  take 
warning  from  the  results  of  the  reckless  destruction  of  forests  in  some 
parts  of  our  own  country  and  in  European  countries,  and  begin  to  hus- 
band their  resources  and  so  regulate  the  consumption  of  their  woods 
that  it  shall  not  impair  tbeir  forest  capital,  but  leave  it  in  such  amount 
and  so  distributed  that  it  may  perpetually  yield  a  sufl&cient  supply  for 
the  economic  uses  of  the  people,  while  also  exerting  its  proper  influence 
in  preserving  a  desirable  climatic  condition  and  ministering  to  the  in- 
terests of  agriculture  and  commerce,  as  forests  properly  situated  are 
known  to  do  by  maintaining  a  desirable  degree  of  moisture  in  the  air 
and  an  equable  flow  of  the  streams. 

INFLUENCE  OF  FOEESTS  UPON  THE  FLOW  OF  STREAMS  AND  UPON 

FLOODS  AND  DEOUGHTS. 

Whatever  doubt  there  may  be  as  to  the  direct  influence  of  forests  in 
^be  production  of  rain,  there  can  be  none  in  regard  to  their  eflfect  upon 
Vbe  distribution  of  the  rainfall  by  means  of  springs  and  streams.  The 
responses  received  during  the  year  to  the  inquiries  on  this  subject  made 
jy  this  division,  confirm  the  conclusions  arrived  at  by  observations  and 
uquiries  which  have  been  made  from  time  to  time  in  this  and  other 
A>untries.  With  one  voice  they  attest  tlie  fact  that  the  removal  of  the 
^VirAsts  from  the  neighborhood  of  streams  not  only  lessens  the  whole 
-iuount  of  water  flowing  in  their  channels,  but  renders  its  flow  much 
uiore  irregular  than  before.  In  the  case  of  the  smaller  streams,  where 
the  forests  Adjacent  to  them  or  in  which  they  have  their  head-springs 
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have  been  cut  ofE^  the  streams  have  often  been  so  redaced  as,  at  certain 
seasons  of  the  year,  almost  to  disappear.  And,  in  the  case  of  streams, 
whether  large  or  small,  the  result  has  been  to  produce  floods  when  the 
snows  melt  in  spring-time,  or  after  heavy  rains,  to  be  followed  by  a  greatly 
diminished  flow  of  water  afterwards,  especially  in  those  seasons  of  the 
year  when  rains  are  least  frequent  and  copious. 

As  to  the  direct  influence  of  forests  in  producing  rain  or  increasing 
its  amount  in  their  immediate  vicinity,  and  their  consequent  favorable 
effect  upon  agriculture  and  the  supply  of  water  for  springs  and  streams, 
although  the  preponderance  of  evidence  at  present  seems  to  favor  the 
conclusion  that  they  have  such  an  influence,  fhrther  observation  and 
careful  and  extended  experiment  are  necessary  before  this  can  be  con- 
sidered definitely  and  conclusively  settled. 

Hardly  anytldng,  however,  can  be  regarded  as  being  better  settled, 
by  extended  observation,  than  that  the  forests  are  great  regulators  of  the 
distribution  of  the  water  precipitated  from  the  clouds  and  consequently 
of  the  flow  of  streams.  By  their  shade  and  by  the  obstruction  which 
they  offer  to  sweeping  winds,  they  lessen  the  evaporation  which  would 
otherwise  carry  off  speedily  from  the  ground  much  of  the  rainfall, 
while  the  loose,  spongy  soil,  formed  by  the  accumulation  of  their  fallen 
leaves,  absorbs  the  water  precipitated  from  the  sky  or  produced  by  the 
melting  of  the  winter's  snow,  and  causes  it  to  flow  off  gradually  into  the 
channels  of  the  streams  instead  of  being  allowed  to  flood  them  at  once 
and  produce  at  times  devastating  torrents.  It  is  a  well-established  fact, 
obvious  to  all  whose  observation  reaches  through  any  considerable 
period  of  time,  that  with  the  clearing  away  of  the  forests  to  secure  land 
for  agricultural  purposes  or  to  convert  them  into  lumbo*,  the  lesser 
streams  have  diminished  in  volume  and  the  larger  streams  for  this  rea- 
son have  become  less  navigable,  and  therefore  less  available  for  com- 
merce. Instances  might  be  adduced  without  difficulty  of  saw-mills 
and  other  wood- working  establishments,  which  have  been  erected  upon 
streams  flowing  throagh  or  near  forests,  with  the  design  of  using  the 
material  near  at  hand,  where  the  process  of  cutting  away  the  trees  has 
80  diminished  the  amount  of  water  that  the  requisite  power  has  failed, 
and  the  owners  have  been  compelled  to  build  new  dams  and  duplicate 
their  machinery  so  as  to  use  the  diminished  water-supply  a  second  time 
as  the  only  means  of  continuing  their  business.  GHie  manufocturers  on 
many  of  our  streams  have  been  obliged  thus  to  duplicate  their  ma- 
chinery, or  to  build  reservoirs  at  great  cost,  in  which  to  store  up  the 
superabundant  water  of  flood-times  for  use  in  times  of  drought,  or  to 
supplement  their  deficient  water-power  by  the  introduction  of  the  aux- 
iliary power  of  steam. 

Four  years  ago  the  State  of  New  Hampshire  appointed  an  able  com- 
mission to  inquire  into  the  extent  to  which  the  forests  of  the  State  were 
being  destroyed,  and  the  effect  produced  by  their  destruction  upon  rain- 
fall, ponds,  and  streams.  This  commission,  after  protracted  and  ex- 
tensive inquiry,  has  recently  made  its  report,  which  is  one  of  great 
value,  not  only  for  the  people  of  New  Hampshire,  but  for  those  of  many 
other  States.  For  the  purpose  of  ascertaining  the  facts  of  the  case  the 
commission  sent  out  circulars  to  the  town  authorities  and  to  many  others, 
especially  of  the  older  inhabitants,  asking  them  whether  the  amount  of 
water  in  the  streams,  x>onds,  and  springs  in  their  vicinity  had  dimin- 
ished within  their  remembrance ;  and,  if  so,  whether  the  removal  of  the 
woods  and  forests  had  anything  to  do  with  it.  From  the  replies  to  these 
circulars  it  is  very  clear  that  the  destruction  of  the  forests  has  had 
serious  effects.  Among  the  &cts  reported  Uie  following  may  be  taken 
J3  AG— ^85 
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as  examples  of  the  general  testimony :  A  small  stream  in  the  southern 
part  of  the  State,  in  the  town  of  Bichmond,  in  1865,  famished  power 
saiBcient  for  fonr  saw-mills  nearly  all  the  year.  It  began  to  dry  up  as 
the  catting  of  the  timber  commenced  in  its  vicinity,  and  the  water  and 
the  woods  now  have  disappeared  together.  In  the  adjoining  towns  of 
Fitzwilliam  and  Eindge  the  same  results  have  been  reached.  Well- 
known  trout-streams,  once  well  stocked  with  fish,  are  now  dry  one-half 
of  the  year,  the  ground  having  become  treeless.  In  Chesterfield  the 
flow  of  the  streams  is  rex)orted  as  more  irregular  than  in  early  times. 
The  same  is  true  of  the  streams  about  Fashua.  The  Merrimac  Biver, 
so  important  for  manufacturing  purposes,  is  protected  from  great  varia- 
tions in  its  volume  from  month  to  month,  by  means  of  large  ponds  and 
dams,  but  one  of  the  oldest  inhabitants  of  Franklin,  who  has  observed 
the  river  for  sixty  years,  thinks  its  volume  has  diminished  one-fourth 
in  that  period.  One  who  has  given  much  attention  to  the  subject,  is 
confldent  that  the  water  in  the  Gontoocook  Biver  has  decreased  one- 
third,  even  within  twenty  years,  and  that  its  tributaries  have  fallen  off 
still  more.  At  Hanover,  it  is  said  the  Connecticut  Biver  for  many  years 
has  been  decreasing  in  volume,  and  with  increasing  rapidity  the  tunber 
from  its  headwaters  has  been  floating  by.  In  Canaan,  sixty-five  years 
ago,  there  were  nine  or  more  mills:  abundant  water-power  all  the  year 
round ;  no  thought  of  reservoirs,  double  dams,  or  precautions  against 
drought.  A  native  of  the  place,  returning  after  an  absence  of  thirty 
years,  found  the  hills  and  rocks  bare,  the  springs  choked  up,  and  the 
mills  obliged  to  resort  to  steam-power  or  lie  idle.  Even  in  the  northern 
counties,  where  the  timber  is  still  comparatively  abundant,  similar  testi- 
mony is  given.  In  the  town  of  Littieton,  three  of  its  oldest  citizens 
testify  that  the  power  of  the  Ammonoosuo  at  that  point  has  diminished 
one-third  within  fifty  or  sixty  years.  An  inteUigent  observer  at  Berlin, 
on  the  Androscoggin,  says  that  the  water  in  eight  brooks  and  two  ponds 
in  his  vicinity  has  materially  diminished  withm  twenty-six  years.  Six 
years  ago  he  supplied  his  stock  with  water  from  what  was  then  an  un- 
failing brook,  by  means  of  an  aqueduct,  which  furnished  300  gallons  per 
hour.  Now,  that  the  trees  along  the  stream  have  been  destroyed  by  the 
woodman's  ax  and  by  forest  fires,  his  water-supply  is  cut  shoit  in  sum- 
mer by  drought  and  in  winter  by  frost. 

The  geological  character  of  iNew  Hampshire  is  such  that  it  must  con- 
tinue largely  a  wood  and  timber  bearing  State.    '^  Nature  herself,"  say 
the  commissioners.  '4n  the  very  configuration  of  the  State's  surface,  and 
in  the  character  or  its  soil,  absolutely  commands  that  whatever  may  be 
the  preference  of  its  inhabitants,  at  least  one-half  of  it  shall  remain  per- 
petually devoted  to  the  production  of  wood  and  timber,  and  that  what 
nature  has  unalterably  ordained  it  becomes  them  to  aecept."    Accept- 
ing this  ordinance  of  nature,  the  wooded  area,  in  limited  districts,  has 
)eeu  allowed  to  increase,  and  in  every  instance  where  the  decrease  of 
irater-power  has  been  checked  or  averted,  the  commissioners  say  that 
t  has  Deen  by  means  of  the  preservation  or  restoration  of  the  forests, 
"^he  regulative  power  of  forests  receives  important  testimony  in  its  favor 
iiso  from  the  geological  report  of  the  State,  from  which  we  have  the 
tatement  (vol.  1,  p.  124)  that  when  in  the  central  and  southern  por- 
ions  of  the  State  the  hay  crop  has  been  cut  short  by  drought,  it  has  been 
^jiown  to  be  above  the  average  in  the  northern  part,  even  with  less  rain- 
all,  and  for  the  reason  that  the  forests  secured  a  better  distribution  of 
he  results  of  rainfall  and  melted  snow.    In  short,  the  proper  storage 
md  distribution  of  our  water-supply  are  of  much  greater  importance  to 
xs  than  the  amount  received. 
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The  report  of  the  New  HampBhiie  oommissioners  confirms  the  conola- 
.UoDS  of  carefal  observers  everywhere  in  regard  to  the  inflaence  of  forests 
upon  the  volnme  and  steadiness  of  the  flow  of  streams.  In  Europe  the 
same  conclusions  have  been  reached  by  the  most  scientific  observers. 
In  1873  Herr  Gnstave  Wex,  chief  director  of  works  undertaken  for  im- 
proving the  Danube,  published  a  paper  in  which  he  argued  that  the 
diminution  of  water  in  many  streams  was  to  be  ascribed  to  the  clearing 
off  of  forests.  He  presented  a  series  of  annual  observations  made  by 
means  of  river-gauges,  from  which  it  api>eared  that  in  the  case  of  the 
Bhhie,  at  Emmerich,  from  1770  to  1835,  the  mean  depth  for  the  first  ten 
years  was  11  Prussian  feet  and  4.1  inches,  and  in  the  last  ten  years  6 
feet  9.2  inches.  The  decrease  in  the  Elbe,  the  Oder,  the  Yistcda,  and 
the  Danube  had  also  been  considerable  and  apparently  firom  a  common 
cause.  The  paper  excited  much  interest,  and  the  author  requested  the 
Imi)erial  Academy  of  Sciences  at  Vienna  to  appoint  a  commission  to 
examine  its  facts  and  statements.  This  was  done,  and  after  several  ses- 
sions, in  which  the  commission  also  took  into  consideration  the  argu- 
ments which  had  been  adduced  to  explain  the  facts  on  a  different  theory 
from  that  of  Herr  Wex,  they  made  a  report  fully  sustaining  his  views. 
The  subject  was  also  brought  before  the  Eoyal  Academy  of  Sciences  of 
St.  Petersburg,  and  a  commission  appointed,  who  fully  confirmed  the 
opinions  and  conclusions  of  Herr  Wex  in  regard  to  the  influence  of  the 
removal  of  the  forests  upon  the  flow  of  streams. 

Corroborative  evidence  substantiating  the  opinion  of  Herr  Wex  might 
be  adduced  from  many  European  sources,  as  this  subject  has  received 
much  more  attention  abroad  and  for  a  longer  period  than  with  us.  One 
source  of  evidence  is  to  be  had  there  which  we  cannot  yet  furnish,  be- 
cause we  have  so  lately  begun  to  plant  at  all  on  such  a  scale  that  we  can 
draw  any  conclusions  as  to  the  dSfect  of  the  planting  upon  climate  or 
rainfall  or  tiie  flow  of  springs  and  streams.  But  in  Europe,  where  ob- 
servations have  been  made  for  a  long  time  and  in  a  scientific  manner, 
and  where  great  areas  of  ground  have  been  planted  with  trees  and  for- 
ests re-established  in  places  from  which  they  had  been  removed,  the 
infiuence  of  the  forests  is  susceptible  of  a  double  proof,  which  is  most 
complete  and  satisfactory.  More  than  two  hundi^  years  ago  France 
became  concerned  for  her  forests,  which  were  being  rapidly  consumed, 
and  various  regulations  were  made  from  time  to  time  for  their  conser- 
vation. Arrangements  were  also  made,  on  liberal  terms,  for  the  exten- 
sion of  these  regulations  to  the  forests  belonging  to  the  communes,  where 
this  could  be  done  with  their  consent.  In  the  Ami  des  Sciences j  of  De* 
cember,  1873,  there  is  given  the  following  statement  by  M.  Oantegri]^ 
subinspector  of  forests : 

Upon  the  territory  of  the  commime  of  Labrngai^re  (Tarn)  there  is  a  forest  of  1,834 
hcctoroA  (4,524  acres),  known  as  the  forest  of  Montantj  and  owned  by  the  commnne. 
It  extends  northward  on  the  Montagne-Nolr,  and  the  soil  is  granitic,  with  a  maximam 
altitude  of  1.243  meters,  and  a  slope  of  from  15  to  60  in  100.  A  little  water-cooiBe, 
the  Caunan  brook,  rises  in  this  forest,  and  drains  the  waters  of  two-thirds  of  its  sur- 
face. At  the  entrance  of  the  forest,  and  along  this  brook,  are  located  several  falling 
mills,  each  requiring  8  horse-power,  and  mored  by  water-wheels,  which  work  the 
beaters  of  the  machines. 

The  commune  of  Labrugui^re  had  long  been  noted  for  its  opposition  to  the  forest 
re  emulations,  and  the  cutting  of  wood,  together  with  the  abuse  of  pasturage,  had  con- 
--orted  the  forest  into  an  Immense  waste,  so  that  this  great  property  would  hardly  pay 
the  cost  of  guarding  it  and  afford  a  meager  supply  for  its  inhabitants. 

While  the  forest  was  thus  ruined  and  the  soil  denuded  the  waters  after  each 
heavy  cain  swept  down  through  the  valley,  bringing  with  them  great  quantities 
of  gravel,  the  debris  of  which  still  encumbers  the  channel  of  this  stream.  The  vio- 
lence of  these  floods  was  sometimes  so  great  that  they  were  compeUed  to  stop  the 
maohinee  for  some  time.    Bat  in  the  summer  time  another  inoonyenience  mode  ite 
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appearance.  Little  by  little  the  drought  extended,  the  flow  of  waters  became  insig- 
niueant,  the  millB  stood  idle  or  could  be  run  only  occasionally  for  a  short  time. 

About  1840  the  municipal  authorities  be^an  to  give  informalaon  to  the  population 
relative  to  their  true  interests,  and  under  tne  protection  of  a  better  supervision  the 
work  of  replanting  has  been  well  managed,  and  the  forest  is  to-day  in  snccessfhl 
growth. 

In  proportion  as  the  replanting  progressed,  the  precarious  use  of  the  mills  ceased, 
and  the  region  of  the  water-courses  was  greatly  modified.  They  now  no  longer 
swelled  into  sudden  and  violent  floods,  compelling  the  machines  to  stop,  but  the  rise 
did  not  begin  until  six  or  ei^ht  hours  after  the  rains  began.  They  rose  steadily  to 
their  maximum,  and  then  subsided  in  the  same  manner.  In  short,  the  mills  were  no 
longer  obliged  to  stop  work,  and  the  water  was  always  enough  to  run  two  fulling  ma- 
chines, ana  sometimes  three. 

This  example  is  remarkable  in  this,  that  all  the  other  circumstances  had  remained 
the  some,  and  therefore  we  can  only  attribute  to  the  reforesting  the  changes  that 
occurred,  namely,  diminution  of  the  flood  at  the  time  of  rain  and  an  increase  of  its 
flow  during  other  times. 

EFFECT  OF  FORESTS  X7P0N  CLIMATE. 

As  to  the  influence  of  forests  upon  climate  the  replies  to  the  dicu- 
lars  are  less  satisfactory  and  of  less  value  than  they  are  in  regard  to  the 
effect  of  forests  upon  the  flow  of  streams,  as  might  have  been  expected. 
It  requires  a  nicer  and  more  methodical  observation  to  ascertain  tiie 
former  than  the  latter.  The  shrinkage  of  streams  and  the  alternations 
of  flood  and  drought  are  obvious  to  all  who  dwell  near  them,  whether  they 
are  intelligent  enough  to  assign  the  proper  causes  of  them  or  not.  The 
occasional  testimony  of  the  eye  is  all-sufficient.  But  it  is  only  a  higher 
order  of  observers  who  are  competent  to  give  testimony  as  to  variations 
of  climate  and  the  extent  to  which  such  variations  should  be  ascribed 
to  one  cause  or  another.  We  shall  have  to  wait,  therefore,  until  we  have 
such  observers  in  sufficient  number  and  they  have  extended  their  ob- 
servations over  a  sufficient  length  of  time  to  eliminate  errors  which  may 
attach  to  particular  instances  before  we  shall  have  a  body  of  evidence 
which  will  be  generally  accepted  as  conclusive.  Meantime  we  must  de- 
pend ux>on  the  results  of  the  observations  which  have  been  made  by 
competent  persons  in  other  countries  where  the  study  of  forestry  has 
long  been  prosecuted  and  is  not  a  novelty  of  the  day.  We  have  some 
truly  scientiflc  observers  in  regard  to  this  as  well  as  other  subjects. 
They  are  doing  useful  work.  But  we  need  many  more  for  the  wide  ex- 
panse of  our  country,  not  only  in  connection  with  our  colleges  and  sci- 
entiflc academies,  but  in  all  our  cities  and  larger,  not  to  say  smaller, 
towns.  It  is  only  by  the  careful  comparison  of  a  multitude  of  such  ob- 
servations, reaching  through  many  years,  that  we  can  arrive  at  satis- 
factory conclusions.  Ko  agricultural  college  at  this  day  should  be  re- 
garded as  doing  its  proper  work,  or  as  worthy  of  the  name  it  bears, 
which  has  not  a  chair  for  instruction  in  forestry,  in  conneoition  with 
7hich  systematic  observations  in  regard  to  the  influence  of  forests  upon 
climate  are  made. 

EXTENT  AND  SUCCESS  OF  TREE  PLANTING. 

lieturns  from  the  circulars  making  inquiry  on  the  subject  show  a 
^Aiitifying  increase  of  interest  in  the  subject  of  tree  planting.  As 
night  be  expected,  this  awakened  interest  is  most  general  and  widely 
extended  in  those  Western  States  and  Territories  where  the  natural  sux)- 
>ly  of  trees  is  most  deficient.  In  STebraska,  with  the  helpful  stimulus 
of  Arbor  Day,  which  had  its  origin  tiiere,  it  is  reported  that  7,000,000 
^'''^^  vere  planted  in  a  single  year  and  on  a  given  day  ^  and  already  the 
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number  of  acres  of  planted  forest  in  tliat  State  exceeds  that  of  the 
natural  forest.  In  EAngas  and  Dakota  a  similar  interest  is  manifested. 
Minnesota  has  shown  for  several  years  a  most  intelligent  interest  in 
tree  culture.  The  Fareat-Tree  Planter'g  Manual^  published  by  the  State 
Forestry  Association,  contains  much  valuable  information  on  the  sub- 
ject of  tree  planting,  and  its  distribution  has  been  of  much  service  not 
only  in  Minnesota,  but  also  in  other  States. 

Letters  received  by  the  division  &om  all  portions  of  the  country  in- 
dicate that  there  is  an  awakening  of  interest  in  tree  planting  in  every 
direction.  Of  course,  it  results  as  yet  in  the  planting  of  an  insignifi- 
cant amount,  when  compared  witii  the  vast  quantity  of  native  forest 
annually  swept  away  by  the  ax  and  by  fire.  But  such  interest,  once 
aroused,  grows  in  intensity  and  spreads  from  one  to  another.  The  more 
attention  is  given  to  the  subject  the  more  interesting  it  becomes.  The 
more  one  plants  the  more  he  wishes  to  plant,  and  his  example  stimu- 
lates his  more  ignorant  or  tardy  neighbor  to  adopt  a  similar  course  and 
become  a  tree  planter.  More  and  more  a  knowledge  of  the  offices  of 
trees  in  respect  to  climate  and  its  modification,  in  resx)ect  to  the  growth 
of  the  husbandman's  crops  and  the  comfort  and  pleasure  of  life,  is 
spread  abroad  and  gives  promise  of  a  coming  time,  not  far  distant, 
when  the  value  of  trees  will  be  generally  recognized,  and  they  will  be 
treated  accordingly. 

That  tree  planting  has  been  attended  with  failure  in  some  cases  is  not 
to  be  denied.  The  reports  coming  to  the  division  indicate  this,  and  some 
are  disposed  to  assert  that  tree  planting  is  so  seldom  attended  with  suc- 
cess as  to  be  discouraging.  But  when  it  is  considered  that  many  of 
those  who  engage  in  tree  planting  have  had  little  or  no  experience  in 
planting  and  as  little  knowledge  of  the  laws  which  govern  plant  life, 
that  so  little  attention  is  given  to  the  choice  of  trees  or  their  adaptations 
to  different  soils  and  situations,  and  that  so  little  care  is  given  to  the  act 
of  planting  itself,  and  so  little  subsequently,  the  wonder  should  be  that 
so  many,  rather  than  that  so  few,  trees  when  planted  live  and  thrive. 

The  almost  uniform  testimony  is  that  the  failure  of  trees  to  grow  is 
attributable  to  the  lack  of  proper  preparation  of  the  ground,  carelessness 
in  planting,  or  insufficient  attention  afterwards.  While  it  is  true  that 
trees  will  flourish  on  poor  soils,  and  where  the  onlinary  crops  of  the 
farmer  would  fail,  and  while  on  this  account  there  would  be  great  gain 
in  devoting  much  of  our  sterile  and  so-called  waste  land  to  the  growth 
of  trees,  it  is  yet  as  true  in  regaftd  to  trees  as  it  is  in  regard  to  other 
vegetable  growths,  that  the  better  the  soil  the  better  tlie  crop,  and  that 
if  it  will  pay  to  be  careful  and  painstaking  in  the  cultivation  of  the  com 
plant  or  the  cotton,  it  will  as  surely  do  so  in  the  case  of  the  maple  or  the 
w^nut. 

Many  i)erson8,  from  their  mode  of  treating  trees,  would  seem  to  think 
that  the  planting  of  a  tree  requires  no  other  care  than  is  requisite  for 
the  setting  of  a  post.  They  actually  expend  more  time  and  care  often 
in  the  setting  of  a  post,  which  they  expect  to  last  but  a  few  years  at  the 
most,  than  they  do  in  planting  an  oak  or  an  elm,  which  has  in  it  the  pos- 
sibility of  growth  and  constantly  increasing  value  for  hundreds  of  years. 
The  post  is  dead  matter ;  the  tree  is  a  living  thing,  endowed  with  a  deli- 
cate organism,  sensitive  to  whatever  it  is  in  contact  with  and  to  all  its 
surroundings.  In  the  case  of  the  former,  care  is  usually  taken  to  place 
it  in  the  ground  at  the  proper  depth  and  to  see  that  t3Le  earth  is  com- 
pacted around  it  on  every  side,  so  that  it  will  stand  finnly  in  its  place. 
With  the  tree,  how  often  is  the  planter  careless  whether  the  earth  is 
excavated  to  a  sufficient  depth  and  width  to  admit  its  roots  and  allow 
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them  to  be  placed  in  their  natural  position,  or  to  press  it  properly  abon* 
the  roots  so  that  they  may  hold  the  tree  firmly  «in  place  and  at  the  same 
time  allow  their  delicate  fibrils  to  lay  hold  of  the  food  upon  which  the 
life  and  growth  of  the  plant  are  dependent.  Then,  again,  how  often  is  it 
taken  for  granted  that  the  tree,  once  placed  in  the  ground,  will  take  care 
of  itself  and  grow  without  any  fbrther  attention.  So  the  tree  planter 
allows  the  grass  and  weeds  to  spring  up  around  his  young  trees  and 
absorb  the  nutriment  which  they  ought  to  have,  and  then  wonders  that 
the  tender  trees  wither  and  die.  FaUures  in  tree  planting  are  attributa- 
ble to  ignorance  and  carelessness.  The  intelligent  and  careful  planter 
does  not  often  complain  of  failure.  The  late  Leonard  B.  HodgeSj  super- 
intendent of  tree  planting  on  the  Saint  Paul  and  Pacific  Bailroad,  and 
well  known  for  his  interest  and  success  in  forest-tree  planting,  says :  '<I 
suppose  that  portion  of  the  treeless  re^on  of  Minnesota,  which  is  inter- 
sected by  the  main  line  of  the  first  division,  Saint  Paul  and  Pacific  Kail- 
road,  is  a  fair  average  of  the  treeless  region  of  Minnesota,  no  better  and 
no  worse.  Now,  my  experience  in  this  work  on  that  range  of  country 
enables  me  to  say  with  considerable  confidence  that  I  can  figure  as 
closely  on  the  cost  of  growing  40  acres  of  forest  timber  out  there  as  any 
farmer  can  on  the  cost  of  growing  40  acres  of  wheat  or  of  com.  I  might 
truly  say,  with  more  certainty,  for  there  is  less  risk  in  raising  a  crop  of 
forest  trees."  And  again  he  lays  it  down  as  true,  and  challenges  con* 
tradiction,  that  a  crop  of  trees  can  be  grown  as  surely  and  in  proportion 
to  its  value  with  far  less  expense  than  a  crop  of  corn.  With  anything 
like  the  attention  bestowed  upon  trees  which  most  persons  are  ready  to 
bestow  upon  their  annual  crops  the  labor  of  the  tree  planter  will  be 
crowned  with  success. 

DISTRIBUTION  OF  TREE  SEEDS. 

During  the  year  several  hundred  packages  of  tree  seeds,  embracing 
thirty  or  more  varieties  have  been  distributed  in  various  parts  of  the 
country,  chiefly  in  those  regions  which  are  most  destitute  of  trees.  It 
is  not  possible  for  the  Department,  with  the  means  at  its  disposal,  to 
undertake  to  furnish  trees  or  seeds  of  trees  on  a  large  scale  and 
in  quantities  to  meet  the  demands  of  forest  planters.  ITor  would  it  be 
desirable  to  do  so,  perhaps,  if  it  could.  If  done  at  all,  it  should  be  done 
by  the  separate  States,  as  it  is  done  in  some  of  the  countries  of  Europe, 
where  seeds  and  trees  are  given  to  the  planter  or  sold  at  cost,  as  an 
inducement  to  him  to  plant.  All  that  the  General  Government  can 
do  is  to  furnish  seeds  in  small  amounts  for  the  purpose  of  experiment, 
tx>  test  their  adaptation  to  particular  soils  and  climates.  This  it  can 
properly  do,  and  the  results  of  experiments  thus  made  should  have  a 
beneficial,  effect  in  promoting  sylviculture.  If  the  Department  had 
pounds  of  suf&cient  extent  to  enable  it  to  plant  tree  seeds  and  culti- 
vate them,  it  might  be  well  to  send  out  trees  in  small  quantities  to  be 
ested  as  to  their  adaptation  to  various  localities. 

A  NATIONAL  ARBORETUM. 

There  ought  to  be  at  this  seat  of  (General  Government  an  arboretum 
ind  experiment  station  where  the  visitor  could  see  specimens  of  all  our 
\ative  trees  that  will  flourish  in  tiiis  latitude,  and  also  all  desirable  for- 
eign trees.  It  should  be  a  grand  botanical  garden  in  the  largest  and 
3est  sense,  where  carefiil  experiments  should  be  made  from  year  to  vear 
n  air   bat  pertains  to  the  character  and  growth  of  trees,  and  firom  which 
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might  be  sent  out  from  time  to  time  Bpecimens  to  be  tested  in  other  lo- 
calities. No  work  of  the  Oovemment  would  be  more  le^timate  than 
that  of  providing  such  a  place.  None  wonld  be  more  serviceable  to  the 
country.  In  connection  with  similar  gardens  and  experiment  statioiis 
in  the  several  States,  working  with  a  common  method  and  for  a  com- 
mon purpose,  interchanging  seeds  and  trees,  and  distributing  tliini 
throughout  the  country,  most  valuable  knowledge  would  be  consfeiiitly 
gained,  many  of  the  arts  and  industries  greatly  benefited,  losses  avoiiUul, 
aud  the  prosperity  of  the  people  promoted. 

THE  AMEBICAN  FOBESTBY  GONGBESS. 

Since  the  organization  of  the  American  Forestry  Congress  in  1882,  the 
Department  of  Agriculture  has  recognized  it  as  being  engaged  in  the 
same  work  as  its  forestry  division  and  has  given  it  its.sympathy  and  aid. 
One  of  the  sessions  of  the  congress  has  been  held,  by  invitation,  at  the 
Department.  At  the  annual  meeting  of  the  congress  at  Boston,  in  Sep* 
tember  last,  the  Department  was  represented  by  the  Commissioner,  who 
made  an  address  in  behalf  of  forestry,  and  by  the  chief  of  the  divis- 
ion, who  read  several  papers  and  presented  a  chart,  which  had  been 
prepared  with  much  care,  showing  the  comparative  areas  of  forest 
farm,  and  waste  lands  intbe  several  States  and  Territories.  A  reduced 
copy  of  the  chart  is  here  presented  in  connection  with  this  report. 

An  approximation  only  can  be  made  as  to  the  precise  areas  that  may 
be  regaurded  as  forest,  but  no  pains  have  been  spared  in  seeking  the 
most  trustworthy  sources  of  information  on  the  subject,  and  it  is  be- 
lieved that  the  figures  here  given  represent  more  nearly  than  any  else- 
where available  tilie  present  state  of  the  national  domain  as  to  the  ex- 
tent of  its  forests. 

80UTHEBN  FOBESTBY  OONGBESS. 

A  forestry  congress  of  the  Southern  States  has  been  held  recently  in 
Florida,  which  was  well  attended  by  delegates  from  those  States  and 
by  many  others.  The  Department  contributed  what  it  could  in  aid  of 
the  congress,  being  represented  there  personally  by  this  division.  A 
committee  from  the  American  Forestry  Congress  were  also  present, 
giving  what  assistance  they  could  by  reading  valuable  papers  and 
otherwise.  Governor  Perry,  of  Florida,  was  very  active  in  promoting 
the  interests  of  the  congress,  and  at  the  opening  session  delivered  a 
very  earnest  address  in  behalf  of  the  congress  and  its  work.  The  meet- 
ing of  the  congress  continued  during  thriee  days.  Abundant  evidence 
was  given  during  the  i)roceedings  that  many  in  the  South  are  already 
sensible  of  the  rapid  and  wasteful  destruction  of  their  forests  and  of 
the  need  of  taking  measures  for  their  protection  and  preservation.  Very 
serious  inroads  have  been  made  already  upon  these  forests,  and  tlie 
^iiutest  source  of  wealth  to  the  Southern  States  is  being  sacrificed 
without  any  adequate  return.  The  turpentine  industry  is  prosecuted  in 
such  a  manner  that,  while  ruinous  to  the  pine  forests,  it  yields  but  a 
meager  compensation  for  the  labor  and  capital  employed,  and  in  the 
liorce  competition  with  which  the  production  of  lumber  is  carried  on, 
the  markets  are  greatly  overstocked  and  the  product  is  sold,  in  many 
cases,  for  less  than  its  actual  cost. 

The  prevalent  custom  of  allowing  cattle  and  swine  to  range  in  the 
forests  is  of  very  great  detriment  to  them,  destroying,  as  it  does,  to  a 
great  extent,  the  young  growth,  and  thus  preventing  a  succession  of 
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trees  when  those  now  occupying  the  ground  shall  be  removed.    The 
present  indulgence  will  be  dearly  paid  for  in  the  future. 

Happily  th^  Southern  States  are  so  amply  stocked  with  timber  ol 
valuable  quality,  having  50  per  cent,  of  their  area  clothed  more  or  less 
densely  with  trees,  that  if  the  facts  brought  to  view  at  the  recent  con- 
gress are  properly  set  before  the  people  of  those  States  there  is  reason- 
able ground  to  think  that  the  destruction  of  the  forests  may  be  arrested 
before  it  shall  have  gone  so  far  as  to  imperil  hopelessly  the  great  inter- 
ests of  the  country. 

TREE  PLANTING  BY  RAILROAD  COMPANIES. 

In  view  of  the  great  and  constantly  increasing  demands  made  upon 
the  forests  by  the  railroad  companies  for  the  supply  of  ties  and  other 
material  for  their  use,  it  has  become  an  important  question  whether 
those  companies  shoula  not  plant  trees  along  their  roadway,  or  on  tracts 
of  land  adapted  to  the  purpose,  in  sufficient  quantity  to  supply  all  their 
needs,  thus  greatly  benefiting  themsdves  while  at  the  same  time  re- 
lieving the  existing  forests  from  an  onerous  demand  which  is  now  made 
upon  them.  The  land-grant  companies  have  an  abundance  of  land 
either  already  covered  with  trees  or  which  might  be  planted  so  as  to 
ftamish  them,  with  proper  care,  a  perpetual  supply  of  timber,  and  these 
and  other  companies,  by  planting  belts  of  trees  along  their  lines,  might 
not  only  provide  themselves  with  all  the  timber  n^ded  by  them,  but 
could  at  the  same  time  protect  their  tracks  from  that  great  imx>edim6nt 
to  locomotion,  drifting  snows;  and  from  the  fierce  winds,  which  are  a 
source  of  much  discomfort  to  travelers.  The  superintendent  of  one  of 
our  Western  roads  informed  me  that  the  expense  of  clearing  its  track 
from  snow  during  a  single  winter  was  far  more  than  would  have  been 
the  expense  of  planting  trees  along  its  whole  line.  One  of  the  Western 
railroad  companies  was  induced,  a  few  years  ago,  to  make  the  experi- 
ment of  tree  planting.  A  single  section  of  land  was  planted  with  the 
catalpa  and  ailanthus.  It  has  been  attended  with  complete  success.  I 
have  the  testimony  of  officers  of  the  road  and  of  those  who  were  em- 
ployed in  planting  that  there  are  now  2,000  or  more  healthy  and  thriftily- 
growing  trees  on  each  of  the  640  acres  planted.  The  estimates  of  the 
officers  of  the  road  in  regard  to  the  cost  of  the  whole  operation,  con- 
tinued until  such  time  as  the  trees  will  have  attained  a  proper  size  for 
yielding  ties,  and  which  are  appended  to  this  report,  make  it  one  of 
decided  economy  as  compared  with  the  purchase  of  ties  as  usually  prac- 
ticed. There  would  seem  to  be  no  reason  to  doubt  the  feasibility  of 
similar  undertakings  on  the  part  of  other  roads,  and  the  agents  of  this 
division  have  been  instructed  to  present  this  subject  to  the  considera- 
tion of  the  railroad  companies  so  far  as  possible. 

Mr.  M.  G.  Kern,  an  agent  of  this  Department,  made  inquiry  of  the 
general  manager  of  the  Kansas  Oity,  Fort  Scott  and  Oulf  Bailroad 
Company,  Mr.  George  W.  Nettieton,  relative  to  success  of  its  tjree-plaut- 
ng  experiments  at  Farlington,  Kans.,  and  received  in  answer  the  lol- 
^wing  statement : 

ifoa  ask  if  it  is  my  Judgment  that  the  money  expended  by  this  company  in  the  Far- 
''ngton  tree  plantation  wiU  prove  profitable  as  an  investment.    In  reply  I  wiU  say 
'lat  the  trees  have  now  reached  snoh  a  size  that  a  pretty  close  estimate  can  be  made 
^  to  their  ontoome,  and  I  reepeotfally  submit  the  following : 

six  hundred  and  forty  acres  were  set  apart  for  planting,  worth $6, 400  00 

Theoostof  fsnoing  WM ^ 8,400  00 

MOO  00 
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The  cost  for  planting  512  acres  Cnnplanted  portions  of  the  tract  were  not 
saitable  for  trees^  with  2,600  trees  per  acre,  and  the  care  of  them  for 
fonryear8wa8|30per  acre,  or  for  512  acres — 15,360  00 

Totalfirst  cost 24,160  00 

To  this  add  interest,  oomponnded  at  7  per  cent,  for  twelye  years  on  cost 

(18,800)  of  land  and  fencing 10,912  00 

Interest  on  cost  of  trees  pluited  ($15,360)  compounded  at  7  per  cent,  for 

eight  years 11.059  00 

Taxes  for  twelye  years 1,200  00 

Care  of  plantation  for  eight  years 6,480  00 

Estimated  total  cost  of  plantation  at  the  end  of  twelye  years 53, 811  00 

The  ayerage  cost  of  the  trees  per  acre  at  the  end  of  twelve  years  will  be  $105.10, 
which  may  properly  be  reduced  oy  the  yalue  of  the  land  after  the  trees  haye  been 
cut.  There  were  planted  about  2,600  trees  per  acre,  and  at  the  end  of  twelye  years 
they  will  be  of  sufficient  size  to  yield  3,000  fence  posts  per  acre,  worth  at  present 
prices  15  cents  each,  or  |450  per  acre.  Already  the  growtli  of  the  trees  is  sufficient 
to  warrant  this  estimate  of  yield.  The  catalpa  (SpeoioM),  the  kind  of  tree  ]>lanted 
on  the  Farlington  plantation,  is  easily  propagated,  rapid  in  growth,  and  is  well 
known  for  its  durability  when  exposed  to  moisture,  which  quali^  makes  it  especiaUy 
yalnable  for  fence  posts  and  railroad  ties.  The  reports  of  Mr.  B.  Douglas,  of  Wau- 
kegan,  111.,  who  planted  the  trees,  and  of  Mr.  G.  C.  Brackett,  who  is  secretary  of  the 
Kansas  State  Horticultural  Society,  in  regard  to  their  present  condition,  copies  of 
which  you  haye,  giye  information  which  I  will  not  take  the  time  to  duplicate. 

Mr.  Bobert  Douglas  makes  the  following  report  of  results  of  his  work 
in  tree  planting^  for  the  above-named  raikoad  company,  under  date  of 
September  30, 1885 : 

I  would  respectfully  report  that  the  contract  of  Robert  Douglas  A  Sons  tot  planting 
and  cultiyating  the  tree-section  at  Farlington,  Kans.,  is  now  completed. 
The  number  of  trees  planted  and  cultiyated  are  as  follows : 

Acres  planted  sixyears.... • • •••••••••  57.50 

Acres  planted  five  years 76. 67 

Acres  planted  four  years 106.00 

Acres  planted  four  years 9.50 

Acres  planted  three  years 104. 00 

Acres  planted  three  years •• 76. 00 

Acres  planted  three  yean..... , •.....••.  14.20 

Total 443. 87 


We  turned  oyer  to  the  company  in — 


1882 
1883 
1884 


Total 


▲ores. 

100 

75 

200 

375 


Irving  66.87  acres  now  ready  to  be  turned  oyer. 

Height  of  the  trees  now,  and  circumference  of  the  stem  near  the  ground : 


Cmtalpm  speciosa . 

Do 

Do 

Do 

Ailanthas 

Do 

Do 


Agei 

Height. 

Ttan. 

Fut. 

6 

18  to  21 

5 

12       17 

4 

8       14 

3 

5        10 

6 

16        18 

3 

12        17 

8 

6        10 

Clrcam- 
ferenoe. 

Inches. 
12  to  18 
10       16 


8 

6 

10 

10 

6 


12 
9 

15 

13 

9 


The  above  is  the  height  in  general,  but  there  are  spots  of  *'gnmbo''  or  alkali  soil 
where  apparently  the  surface  soil  has  been  remoyed  at  some  previous  time,  on  which 
the  trees  make  a  stunted  growth.  Fortunately,  howeyer,  there  is  very  little  of  this  soil 
in  the  land  that  we  haye  planted^  so  that  thtra  is  not  an  aere  planted  by  na  that  will 
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fall  short  of  the  number  of  trees  required  to  fill  the  oontract ;  and  probably  not  5 
acros  in  all  onr  planting  on  which  there  are  not  from  2|500  to  2,600  t^bes.  Onr  con- 
tract calls  for  2,000  trees  to  the  acre. 

The  forest  is  in  a  very  healthy  and  thrifty  condition,  and  is  in  every  way  very 
promising  for  the  futnre. 

As  forestry  in  this  country  is  yet  in  its  infancy,  and  nearly  everv  one  who  has  given 
it  bat  a  passing  thought  has  a  theory  of  his  own,  and  as  sereral  parties  have  come 
tu  examine  the  plantation,  and  in  nearly  every  instance  have  contented  themselves 
by  riding  around  the  forest  roads,  even  without  getting  out  of  the  carriage,  and  walk- 
ing among  the  trees,  and  as  a  majority  of  these  visitors  have  strongly  recommended 
the  praniog  of  the  trees,  I  would  here  urgently  caution  the  company,  so  that  they 
will  not  be  led  into  the  ereat  mistake  and  very  expensive  experiment  of  pruning 
these  trees.  They  were  pmnted  closely  to  avoid  the  necessity  of  pruning.  The  trees 
will  prune  each  other.  Even  the  trees  but  six  years  planted  are  now  20  feet  hieh  on 
the  best  land,  and  have  their  side  branches  smothered  and  dead  up  to  over  half  their 
height,  so  that  it  would  be  a  great  waste  of  time,  if  nothing  worse,  to  prune  them 
the  first  10  feet  from  the  bottom :  and  it  must  be  apparent  to  any  one  that  it  would 
be  costlv  to  prune  them  up  to  tne  next  10  feet,  but  in  three  more  years  the  next  10 
feet  will  be  pruned  by  the  same  process  as  the  nrst  10  feet. 

The  side  branches  are  a  great  advantage  to  the  trees,  support  the  trunk,  fill  up 
and  shade  the  space  between  the  trees,  shading  out  the  weeds,  and  retaining  the 
moisture. 

These  trees  are  making  height  so  fast  that  by  measurement  we  found  leading  shoots 
of  some  of  the  three-year  old  trees  over  6  feet  long,  and  shoots  from  some  of  uie  fbnr- 
year  old  trees  7  feet  long,  showing  that  they  need  all  their  side  branches  to  support 
the  stem;  and  it  may  be  noticed  that  trees  with  the  most  and  strongest  side  branches 
are  the  strongest  and  the  tallest. 

It  is  true  that  to  an  ordinary  observer  looking  in  among  the  trees,  the  dead  lower 
branches  will  have  a  ragged  appearance,  and  aside  fh)m  this,  there  will  be  some  mis- 
Rbapen  and  crooked  trees :  but  these  are  bettor  standing  than  if  removed,  as  they  af- 
ford shade  for  the  trunks  of  the  adjoining  trees.  They  cost  the  company  nothing, 
and  there  are  over  2,000  perfect  trees  to  the  acre  without  them. 

There  will  always  be  cull-trees,  even  in  the  nursery,  and  such  trees,  with  the  best 
of  pruning,  will  still  be  culls.  I  would  not  be  understood  as  offering'  the  foregoing 
remarks  as  an  apology — very  far  tcom.  it — as  it  is  a  surprising  success. .  This  plantation 
is  on  a  larger  scale  than  anv  other  in  the  country  (unless  it  be  the  one  nearly  adjoining, 
that  we  lately  planted  for  Mr.  Hunnewell),  and  I  would  most  urgently  advise  that  the 
trees  be  allowed  to  stand  undisturbed,  except  to  trim  up  the  outside  row,  where  the 
branches  extend  out  into  the  forest  roads,  which  is  already  the  case  with  the  first 
plantings,  until  the  first  planting  is  at  least  ten  or  twelve  years  old ;  but  in  the  mean 
time,  if  fence-posts  be  required  within  the  time,  they  can  be  thinned  out  as  wanted, 
without  damage  to  the  plantation. 

If  trees  are  required  for  planting  at  any  of  the  stations  on  the  company's  road,  or 
for  parks  or  other  purposes,  thousands  can  be  taken  out  of  the  three-year  old  trees 
near  the  section-bouse  without  injury  to  the  plantation;  and  they  are  now  of  the 
very  best  size  and  condition  for  that  purpose. 

I  would  suggest  that  if  any  arc  required  for  such  purpose,  an  experienced  man 
should  be  employed  to  see  to  tne  proper  digging  and  plantin<^,  as  this  would  not  only 
be  the  most  successful  but  the  most  economical  way  the  work  could  ' 


could  be  done. 


Mr.  Douglas  makes  the  following  supplemeiitary  report : 


,..£n1pa 

tlHck  walnut 
lUck  oherry. 
Vbiteash..., 
iox  older.... 
^attomat — 
fssLge  orange. 
'  "^'"n 


Age. 


T$art. 

7 
7 
6 
7  or  8 
7  8 
7  8 
7  8 
7      8 


Height 


Oircnm- 

forenco 

near  the 

ground. 


Feet 
20  to  24 


*4 

10 
*4 
12 
*8 
8 
•4 


16 
18 
17 
18 
16 
17 
8 


Inches. 
14  to  21 

0      18 

9 

11 

13 

9 

10     12 


*  Uneven. 

Jwing  to  the  very  wet  season  probably  the  white  ash,  the  black  walnnt.  and  bntter- 
lut  tiees  Hai>«'  held  tilieir  leaves  well  and  made  a  maoin  strongw  giowta  fhan  ever 
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The  secretary  of  the  Kansas  State  Hortictiltaral  Bocielx,  Mr.  O.  0. 
Brackett,  also  made  an  examination  of  the  forest-tree  plantation  at 
Farlington^  Kans.,  and  made  report  as  follows  to  Mr.  Nettleton,  under 
date  of  September  10, 1885 : 

CATALPA  8FK0I08A,  WESTSHK  RARDT. 

(1)  I  fonnd  the  block  of  three  rears  old  in  a  compact  form  and  with  very  few  fail- 
nree  in  the  original  planting.  The  growth  of  these  has  been  remarkably  vigoroas 
and  shows  every  evidence  of  health  and  a  well-shaped  body  to  make  a  weU^&rmed 
tree  ibr  timber  purposes.  Many  of  these  measured  3  to  3^  inches  in  diameter  and  6  to 
10  feet  in  height,  and  a  current  year's  center  growth  of  nearly  7  feet  in  length  and 
verv  stookv. 

(x)  The  olock  of  four  years  old  was  fully  equal  in  every  respect  to  Hiie  first,  consid- 
ering the  age. 

(3)  The  blocks  of  six  and  seven  years'  growth  will  compare  favorably  with  the  first 
and  second,  many  of  which  measure  ftom  5  to  8  inches  in  diameter  and  15  to  22  fset 
in  height,  with  finely-formed  bodies.  The  uniform  growth  and  apparent  healthful- 
ness  is  remarkable,  being  planted,  as  they  arej  on  an  exposed  praine.  with  no  shelter 
or  protection  other  than  what  their  own  growth  would  afford.  In  tnese  we  have  the 
gratifying  evidence  of  the  adaptability  ofthis  species  to  the  climate  and  soil  of  prairie 
regions  as  a  forest  tree.  The  present  compact  form  of  these  blocks  also  shows  an  un- 
usual success  by  the  few  failures  in  the  onginal  number  used  in  the  plantation.  An- 
other point  of  great  interest,  not  onlv  in  these  blocks,  but  in  the  entire  plantation,  is 
the  uncommon  evenness  of  growth  of  the  different  ages,  which  certainly  refieets  great 
credit  to  the  Intelligence  ofthe  management.  The  slight  variations  in  so  remarkably 
few  instances  are  evidently  the  result  of  varying  soil,  and  to  avoid  which  would  have 
been  impracticable,  either  by  care  in  planting  or  after  management,  except  by  special 
measures,  and  would  have  been  a  questionable  matter  as  to  the  profitableness  or  snch 
an  undertaking. 

AILAinSUS  GLANDUL08A. 

This  tree  is  generally  used  on  stony  points,  thin  soils,  and  on  the  breaks  of  ravines 
with  good  results.  In  such  locations  its  most  valuable  character  of  wood  is  obtained, 
as,  when  grown  on  rich  or  bottom  lands,  the  wood  becomes  worthless,  its  durability 
and  close  texture  is  Uurgely  lost.  This  fact  seems  to  have  been  fully  recognized  by  the 
manager  of  the  Farlington  forests. 

The  block  of  six  years'  growth  of  this  tree  already  presents  a  fine  forest  appearance, 
many  trees  measuring  from  5  to  8  inches  in  diameter  and  fully  15  to  18  feet  fn  height, 
with  straight,  smooth,  and  well-formed  bodies.  There  are  but  very  few  failures  in 
the  original  planting  among  these. 

The  younger  blocks  are  equally  promising,  and  demonstrate  the  usefulness  of  the 
ailanthns  for  exceptional  sous  on  which  scarcely  any  other  valuable  sort  could  be 
successfullv  grown. 

The  whole  area  of  this  artificial  forest  shows  a  remarkable  success^  and,  I  venture 
the  assertion,  has  no  equal  in  the  United  States,  considering  its  magnitude,  audi  was 
most  agreeabl V  surprised  to  find  a  work  of  such  proportion  as  fully  a  success  as  that 
of  any  small  plantation  within  my  knowlcd^.  It  will  stand  any  reasonable  criticism 
without  suffering  in  the  least,  and  should  give  entire  satisfaction  to  all  concerned. 

While  tliis  undertaking  evidently  was  considered  from  the  point  of  a  paying  in- 
vestment by  the  parties  interested,  it  has  resulted  in  great  benefit  to  the  forestry  in- 
terest of  Kansas.  It  has  demonstrated  practically  the  possibilities  of  our  prairie  lands 
to  produce  forest  trees  of  at  least  a  very  promising  character  to  supply  the  future 
timber  product  required  for  railway  ties,  construction  work,  and  many  other  purposes 
in  which  a  durable  character  of  wood  is  needed,  and  for  this  alone  our  citizens  should 
feel  under  obligations  to  your  company.  I  have  endeavored  to  present  to  you  a  fair 
and  reliable  statement,  closely  following  the  facts  obtained  by  personal  examination, 
and  judging  this  work  from  a  practical  Knowledge  of  forest-tree  growth  in  other  por- 
tions of  our  State  and  as  found  in  other  prairie  States  to  the  north  and  east  of  Kansas. 

FOREST  FIEES   OCCASIONED  BY  LOCOMOTIVES. 

In  this  connection  the  occurrence  of  forest  fires  occasioned  by  sparks 
from  locomotives  and  their  possible  prevention  properly  comes  up  for 
consideration.  From  careful  inquiry  made  in  preparing  the  la«t  cen- 
sus it  appears  that  about  one-fourth  of  the  forest  fires  in  the  census 
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year  were  occasioned  by  sparks  from  locomotives.  The  valae  of  prop- 
erty destroyed  by  the  forest  fires  was  estimated  to  be  upwards  of 
$25,000,000.  The  proportion  of  this  loss  which  was  occasioned  by 
sparks  from  locomotives  is  not  estimated  in  the  census  returns,  but  the 
loss  thus  suffered  is  too  great  to  be  borne  without  making  all  reason- 
able efforts  for  its  prevention  or  at  least  its  great  mitigation.  The  laws 
at  present  existing. which  have  for  their  professed  object  the  preven- 
tion of  fires  occasioned  in  this  way  are  very  inefficient.  There  are  vari- 
ous contrivances  for  the  consumption  or  arrest  of  locomotive  sparks. 
Some  of  these  are  pronounced  by  railroad  officers  and  engineers  to  be 
satisfactory  in  completely  attaining  their  object,  while  at  the  same  time 
they  can  be  attached  to  any  engine  at  comparatively  little  expense,  and 
in  the  case  of  some  of  them  their  use  is  said  to  be  attended  with  a 
diminished  consumption  of  fuel  for  the  same  service.  There  would 
seem  to  be  no  sufficient  reason,  therefore,  why  all  railroad  companies 
should  not  be  required  by  law  to  provide  their  locomotives  with  effi- 
cient spark  arresters. 

TIMBER  THIETES  ON  PUBLIC  LANDS. 

Vast  quantities  of  timber  continue  to  be  stolen  from  lands  belonging 
to  the  United  States :  and  there  is  reason  to  believe  that  persons  not 
destitute  of  respectaoility  are  in  collusion  with  the  thieves.  Largo  see- 
tious  of  railroads  are  now  being  furnished  with  ties  and  bridge-timber, 
taken,  it  is  said,  from  the  public  lands  without  any  warrant  of  law  or 
right,  and  without  any  compensation.  This  division  has  been  informed  of 
such  depredations  repeatedly,  and  has  done  what  it  could  to  stop  them 
by  making  the  facts  known  to  the  Commissioner  of  the  Land  Office, 
the  only  functionary  who  is  authorized  to  prosecute  such  offenders. 

MONTANA  RESERVATION. 

It  is  much  to  be  regretted  that  the  bill  introduced  into  the  Senate  by 
Mr.  Edmunds,  for  the  permanent  reservation  of  a  forest  tract  in  Mon- 
tana, near  the  headwaters  of  the  Missouri  and  Columbia  Rivers,  did  not 
make  its  passage  through  the  House  of  Bepresentatives  and  become  a 
law,  thus  providing  for  all  time  a  regulator  of  those  important  streams, 
besides  securing  other  advantages. 

SUSPENSION  OF  SALE  OF  TIMBER  LANDS. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Government 
lands,  and  the  greater  importance  of  preserving  for  permanent  cultiya- 
;ion  and  use  such  portions  of  forests  as  are  adjacent  to  the  head-springs 
\t  rivers,  or  which  may  be  needed  for  climatic  or  other  reasons  con- 
■lected  with  the  general  welfare,  I  repeat  my  conviction  that  a  wise 
^)ublic  policy  demands  that  the  further  sale  of  timber  lands  belonging 
o  the  United  States  ought  to  bo  suspended,  until  a  careful  survey  shall 
^certain  what  portion  of  them  may  be  disposed  of  without  injury  to 
.he  cour*:!^   and  what  ought  to  be  held  permanently  in  a  forest  con- 

ENGOURAGINa  PROGRESS. 

The  loview  of  the  year  is  encouraging.  The  interest  in  tho  subj**<  r^t 
Orestry  has  increased  throughout  the  country.  The  publications  <'f  the 
iii^partTnent  by  thMnselves,  and  yet  more  as  they  have  been  repa-jdshed 
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in  whole  or  in  part  by  onr  nnmerons  newspapers,  together  with  fhe  dis- 
cnssions  which  have  taken  place  in  agricaltnral  and  other  conventions; 
have  extended  the  knowledge  of  the  subject,  and  it  is  one  whidi  only 
needs  to  be  known  to  awaken  interest,  for  it  is  seen  at  once  to  be  one  of 
great  inix>ortance  to  the  coontry,  bearing  as  it  does  so  manifestly  upon 
all  the  arts,  industries,  and  occupations  of  life. 

The  establishment  of  Arbor  Day,  or  tree-planting  day,  already  adopted 
in  sixteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging 
si^s  of  the  advancement  of  forestry.  The  extension  of  the  observance 
of  this  day  throughout  the  country  should  be  urged  by  every  proper 
consideration.  Its  general  establishment  would  be  among  the  most 
e£fective  means  of  creating  a  proper  sentiment  in  regard  to  trees  and 
tbeir  adequate  protection. 

The  establishment  of  Arbor  Day  should  enlist  the  children  as  well  as 
adults  in  its  observance.  While  the  principles  and  practice  of  forestry 
should  be  taught  with  sciei:tiflc  completeness  and  precision  in  our  agri- 
cultural and  other  colleges  and  experiment  stations,  the  pupils  in  onr 
common  schools  should  be  taught  the  elements  at  least  of  vegetable 
physiology,  though  in  a  simple  and  untechnical  manner.  They  may 
well  be  CDCOuraged  to  plant  trees  and  flowering  shrabs  around  the 
school-house  and  in  its  vicinity.  They  can  easily  be  led  to  watch  their 
growth,  and  so  doiDg,  they  will  become  interested  in  them  and  be  ready 
to  protect  them.  Becoming  interested  in  these,  which  will  seem  to  be 
in  some  sense  their  own,  they  will  soon  be  interested  in  other  trees,  com- 
paring them  one  with  another  and  noting  their  points  of  agreement  and 
difference,  especially  if  the  helpful  guidance  of  a  teacher  is  given  them. 
They  will  thus  be  led  in  a  most  pleasant  way  into  the  observation  and 
study  of  natural  objects,  than  which  there  is  no  more  useful  study,  and 
in  this  way  we  might  hope  to  have  soon  a  generation  who  will  be  tree 
protectors  instead  of  destroyers.  In  some  European  countries  the  law 
requires  every  school-house  to  be  so  situated  and  to  have  such  a  space 
of  ground  connected  with  it  as  to  admit  of  the  planting  of  a  grove  of 
trees  about  it    Why  should  not  our  legislation  be  as  wise? 

But  with  the  encouragement  we  have  from  an  increased  knowledge 
and  an  awakened  interest,  and  hopefid  as  the  prospect  seems  to  be,  t£d 
waste  of  our  forests  goes  on  still  with  little  if  any  abatement,  except 
where  complete  exhaustion  makes  further  destruction  impossible.  Little, 
if  anything,  has  yet  been  done  to  check  the  annual  destruction  by  fires 
which  so  often  ravage  our  woodlands.  GQie  ax  of  the  lumberman  is  also 
unchecked.  As  the  trees  in  one  region  are  swept  away,  the  virgin  for- 
ests in  another  are  invaded  by  an  army  of  ax-men,  which  carries  destruc- 
tion before  it.  Although  the  lumber  market  is  now  overstocked,  the 
prospect  is  that  more  trees  will  be  felled  during  the  present  winter  than 
were  cut  during  the  last  one. 

Ever^  consideration,  therefore,  urges  us  to  engage  in  the  work  of 
tree-planting,  and  to  do  what  we  can  to  prevent  the  unnecessary  de- 
struction of  our  existing  forests.  The  great  interests  of  agriculture, 
manufactures,  and  commerce  call  for  such  action.  The  health  and 
comfort  of  the  people  call  for  it  True  economy  also  calls  for  it,  and 
this  whether  looked  at  in  the  large  view  and  with  reference  to  the  gen- 
eral welfare  or  to  the  interest  of  the  individual.  The  cultivation  of 
trees  is,  almost  everywhere,  one  of  the  surest  sources  of  income.  There 
are  many  tracts  of  land  in  all  parts  of  the  country,  even  in  the  prairie 
States  and  the  rich  river  valleys,  which  can  be  made  so  useful  and  prof- 
itable in  no  other  waty  as  by  devoting  them  to  the  growth  of  trees.  To 
guard  them  from  the  incursions  of  AnimftlR  is  sufficient,  often,  to  con- 
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vert  tbem  iDto  forests  by  natural  growth.  Seedlings  are  now  offered 
for  sale  by  numerous  tree-cultivators  at  such  prices  tiiat  the  cost  tt>  the 
planter  is  insignificant.  A  few  years  of  cultivation,  with  the  grcund 
properly  prepared  and  the  trees  set  closely  together,  will  secure  such  a 
growth  as  will  shade  the  ground,  prevent  the  springing  up  of  weeds, 
and  obviate  the  need  of  further  care.  The  trees  wul  grow  while  tihe 
planter  sleex>s  or  is  engaged  in  his  ordinary  work.  The  thinnings  re- 
quired from  time  to  time  to  give  foe  expanding  trees  the  needful  room 
for  best  development  will  amply  repay  all  cost  of  planting  and  ca^ve, 
and  tiie  grove  or  forest,  once  establii^ed,  may  be  a  source  of  steady  aid 
perpetucJ  income.  The  facts  so  abundantly  set  forth  in  the  reports  of 
many  of  our  horticultural  and  agricultural  societies,  as  well  as  those 
attested  on  every  hand,  leave  no  doubt  as  to  the  feasibility  and  profit- 
ableness of  tree-planting  wherever  it  has  been  engaged  in  judicioudy. 

N.  H.  BGLBSTOF, 
Chief  of  Division  of  Forestry. 

Hon.  KOSMAN  J.  OOLMAN, 

Commissioner, 
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PTTEODTJCTION. 

Sm :  I  have  the  honor  to  present  herewith  my  annual  report  for  the 
year  1885,  and  take  the  liberty  in  doing  so,  not  only  to  call  attention  to 
some  of  the  subjects  of  which  it  treats,  but  also  to  briefly  review  the 
work  of  the  Division  during  the  year,  Avith  a  view  of  pointing  out 
T^herein  it  may  in  the  future  be  facilitated  and  improved. 

In  title  report  of  work  in  silk  culture  will  be  found  some  statements  as 
to  the  distribution  of  mulberry  trees  and  the  distribution  of  eggs.  I 
have  also  discussed  the  question  of  home-raised  vs.  imported  eggs.  Up 
to  the  present  year  the  Department  has  been  in  the  habit  of  purchas- 
ing for  distribution  eggs  fix)m  abroad  which  could  be  guaranteed  as 
sound,  for  the  simple  reason  that  there  were  no  persons  engaged  in 
raising  eggs  in  this  country  wh6  were  competent  to  apply  the  Pasteur 
methods  so  as  to  guarantee  their  freedom  from  j^brine.  A  great  many 
complaints,  however,  were  made  against  this  course,  and  it  was  charac- 
terized as  unpatriotic.  Hence  the  present  year  we  have  obtained  all  the 
eggs  needed  for  distribution  next  year  firom  home  raisers.  The  ex- 
amination of  these  eggs  has  entailed  a  vast  amount  of  additional  labor, 
much  of  it  of  a  minute  microscopic  character  requiring  great  care,  so  tiiat 
the  eggs  have  really  cost  us  a  great  deal  more  than  they  would  have 
cost  if  purchased  from  abroad.  More  dissatis&ction  has  resulted  firom 
this  attempt  to  secure  eggs  from  our  own  raisers  than  firom  the  other 
custom,  for  a  number  of  parties  who  have  sent  on  eggs,  expecting  to  be 
paid  for  them,  have  had  them  returned  because  they  were  found  to  be 
p^brinous,  and  in  all  such  instances  the  parties  have  suffered  keen  dis- 
appointment :  hence  I  seriously  doubt  whether  it  is  best  to  pursue  this 
course  in  the  future. 

In  view  of  the  great  precaution  necessary  in  disseminating  sound 
eggs,  I  have  deemed  it  desirable  to  devoto  some  space,  not  only  to  the 
elucidation  of  this  matter,  but  to  the  proper  means  of  wintering  the 
eggs,  as  a  great  many  of  our  correspondents  who  have  received  eggs 
have  really  lost  them  from  premature  hatching  or  other  causes.  In 
view  of  the  importance  of  the  subject  I  have  also  devoted  some  space 
to  the  two  chief  diseases  that  affect  silk-worms,  viz,  pSbrine  and  flach- 
erie,  explaining  the  symptoms  and  nature  of,  as  well  as  the  treatment  for, 
each.  Full  knowledge  and  experience  on  these  points  are  very  essen- 
tial to  successful  silk-raising,  and  I  find  that  the  want  of  information 
upon  the  subject  is  very  general. 

But,  after  all,  the  chief  question  that  will  be  asked  and  is  being  asked 
in  reference  to  silk  culture  is,  "  Can  it  be  made  profitable,  and  to  what 
extent  are  the  efibrte  now  being  made  by  the  Department  likely  to  es- 
tablish the  industiy  on  a  firm  basis  9  ^    It  is  not  necessary  that  I  should 
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repeat  here  the  arguments  that  have  been  set  forth  in  former  reports 
or  in  my  Manual  on  the  Silk  Worm,  a  revised  edition  of  which  is  in 
preparation. 

In  your  report  to  the  President  you  have  well  stated  the  requirements 
essential  to  the  permanent  establishment  of  this  industry,  and  it  is 
evident  to  all  who  have  given  the  subject  attention  that  a  home  market 
for  the  cocoons  (and  this  means  the  successful  and  profitable  running 
of  filatures)  is  the  sine  qua  non  of  successful  silk  culture.  Whatever  the 
advantages  of,  or  inducements  to,  silk  culture  may  be,  itcannot  be  denied 
that  the  industry  will  never  become  important  so  long  as  there  is  little 
or  DO  profit  in  it,  and  the  experience  of  the  Division  is  that  the  larger 
nujnber  of  those  who  apply  for  information  and  assistance  and  for  eggs 
abandon  their  efforts  after  the  first  year,  because  of  disappointment  and 
discouragement.  I  would,  therefore,  more  pai*ticularly  call  attention 
to  the  statements  of  cost  of  production  at  Philadelphia  and  Few  Or- 
leans, under  the  patronage  and  with  the  assistance  of  the  Department. 
It  will  be  seen  that  the  outcome  is  not  very  encouraging,  even  omittiHg 
the  items  of  offtce  expenses,  rent,  interest  on  and  repairs  of  plant,  and 
cost  of  steam  power,  which  do  not  enter  into  these  estimates.  It  should 
be  remembered,  however,  that  it  is  only  in  the  operation  of  a  filature  of 
considerable  size  that  profit  is  attainable.  Where  the  unproductive 
expenses  above  mentioned  form  a  large  proportion  of  the  total  cost  of 
running  the  establishment,  as  in  the  Kew  Orleans  experiment,  the  re- 
sults obtained  cannot  be  otherwise  than  deceiving.  It  is  worthy  of  ob- 
servation, also,  that  the  price  of  reeled  silk  has  greatly  advanced  since 
the  calculations  were  made,  so  that  with  prices  quoted,  at  this  writing, 
the  loss  would  be  much  less. 

It  is  more  than  probable  that  no  decisive  results  will  be  reached  until 
a  filature  of  at  least  twelve  basins  of  Serrell's  automatic  reeler  can  be 
erected  at  some  point  where  the  details  can  be  watched  and  controlled 
by  myself  and  assistants,  and  conducted  for  at  least  two  years  on  strictly 
business  principles.  Though  such  an  establishment  might  be  unpro- 
ductive of  profit,  it  would  at  least  enable  me  to  discover  and  point  out 
more  satisfactorily  than  heretofore  the  precise  difficulties  in  the  way  of 
profitable  reeling  in  the  United  States.  These  features  could  be  thor- 
oughly studied  and  it  would  then  be  seen  whether  they  were  of  such  a 
nature  that  they  could  be  bettered  by  time  and  experience,  or  such  as 
are  unavoidable  under  the  conditions  of  labor  found  in  our  country. 
I  question  the  wisdom  of  expending  money  iu  continuing  such  work  aa 
has  been  performed  during  the  past  year.  It  has  been  productive  of 
but  one  great  good,  and  that  is  the  formation  of  a  partial  market  for 
American  cocoons. 

But  this  market  is  in  its  very  nature  artificial ;  i.  0.,  it  will  cease  to 
^xist  when  the  support  of  the  Government  is  withdrawn.  One  diffic^ulty 
hat  I  have  had  in  carrying  on  the  experiments  on  a  thorough  busi- 
•ess  basis  lies  in  the  fact  that  while  the  Government  can  expend  in  ex- 
^orimentation  and  salaries  and  plant,  the  statutes  prevent  the  utiliza- 
ion  of  whatever  income  results  from  the  reeled  product.  Unless,  there- 
ore,  the  Serrell  reel  be  thoroughly  tried,  it  were  best  for  the  Depart- 
r^'^nt  to  leave  the  filature  problem  to  private  enterprise  and  devote 
■'  ^^orts  to  those  scientific  problems  involved  in  the  work,  and  to 
\i^<  aissemination  of  information,  silk-worm  eggs^  &c.,  as  has  been 
he  custom  in  tiie  past.  In  other  words,  the  Division  should  become  a 
^nter  or  school  of  information  and  experiment  in  all  directions  that 
.^i£>>ht  l^aA  to  increase  of  knowledge  in  reference  to  the  industry  and 
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thus  supply  a  constant  dcraand,  which  will  continue  whethor  silk  cult- 
ure spreads  and  becomes  profitable  or  not.  The  business  side  of  the 
problem  would  then  find  normal  development.  Finally,  the  experience 
of  the  past  two  years  confirms  the  views  expressed  as  to  the  diflSculty 
of  i>ermancntly  establishing  silk  culture  so  long  as  our  tarifi:'  laws  are 
against  it  Any  stimulus  given  to  it  must  needs  be  temporary,  and 
the  substantial  way  of  encouraging  the  industry  is  by  imposing  an  im- 
port duty  on  the  reeled  silk  from  foreign  countries.  This  is  essentially 
the  view  which  I  expressed  a  year  ago  in  the  following  words : 

'*  For  fifteen  years,  now,  I  have  carefully  watched  all  that  has  been 
done,  and  have,  in  my  feeble  way,  aided  to  promote  the  industry,  and 
have  seen  one  effort  after  another  to  establish  it  on  anything  like  an 
extensive  scale  fail,  and  always  for  the  reason  that  capital  and  ordinary 
labor  can  find  more  profitable  employment.  In  studying  the  status  of 
the  industry  in  South  France  the  past  summer,  I  was  also  surprised 
to  find  it  languishing  and,  as  Professor  Maillot,  who  has  charge  of  the 
sericultural  station  at  Montpellier,  assured  me,  for  the  same  reason 
that  it  had  hitherto  failed  with  us,  viz.,  inability  to  compete  with  the  silk 
produced  by  the  cheaper  labor  of  other  countries,  and  especially  of 
China  and  Japan.  If  the  French  silk-grower  cannot  well  cope  with  this 
competition  with  the  price  of  ordinary  labor  at  3  francs  for  men  and  IJ 
francs  for  women,  how  can  we  expect  to  !  The  chief  hope,  in  addition 
to  the  advantages  we  possess,  as  set  forth  in  the  preface  to  the  second 
edition  of  my  manual,  is  in  the  Serrell  reeling  machine,  which,  if  it  fulfil 
its  present  promises,  will  revolutionize  the  silk  industry  and  greatly 
subordinate  the  question  of  labor.  It  is  in  this  direction,  then,  that 
there  is  hope,  and  fuller  consideration  of  it  will  be  found  in  the  report." 

In  how  1^  the  Serrell  machme  may  be  looked  to  for  overcoming  our 
difficulties  on  the  present  basis  of  importation  of  the  reeled  silk  ^vdll  be 
found  set  forth  in  the  present  report. 

During  the  year  destructive  locusts  have  attracted  an  unusual  share 
of  attention,  and  I  have  devoted  some  time  to  their  consideration.  The 
ii\jury  in  California  has  been  due  to  a  species  (Melanoplus  devastator) 
hitherto  not  known  to  be  particularly  injurious,  and  one  closely  allied 
to  our  Eocky  Mountain  species  (Melanoplus  spretus).  Both  of  these  will 
be  found  treated  of  in  the  following  pages,  as  also  the  non-migratory 
species  which  have  been  extensively  abundant  during  the  year.  The 
subject  was  sufiiciently  important  to  justify  special  investigation,  and 
Messrs.  D.  W.  Coquillett,  Lawrence  Bruner,  and  Albert  Koebele  were 
each  engaged  to  make  such  investigations  whether  in  California  or  in 
the  Northwestern  States.    Their  reports  are  included. 

Among  the  other  events  that  have  been  prominent  during  the  year  in 
applied  entomology  are  the  ravages  to  onions  of  the  Dark-sided  Cut- 
worm [Agrotis  messoria)  around  Goshen,  N.  Y. ;  the  injury  to  leather 
:in(l  boots  and  shoes  by  the  "  Leather-beetle''  (JDermestes  viilpinus)  *,  the 
wiiltspread  injury  to  most  garden  vegetables  and  to  corn  and  cotton  by 
.]»L*  (lardcn  Web- worm  (Ewycreon  rantulis)',  the  local  injury  to  straw- 
1h?i lies  on  Long  Island  by  the  Strawberry  Weevil  (Anthonomus  muscu- 
lus)y  and  at  Meriden,  Conn.,  of  the  Pear  Midge  (Diplosis  nigra).  This  last- 
iiaiijcd  species  furnishes  a  good  illustration  of  an  insect  evidently  re- 
cently introduced  and  yet  confined  to  a  very  restricted  area.  In  view  of 
the  vast  loss  which  such  introduced  insects  have  occasioned  in  the  last 
twenty-five  years  in  different  parts  of  the  country,  and  the  way  in  which 
they  have  spread  from  their  points  of  introduction,  it  is.  greatly  to  be 
regretted  that  the  Department  has  not  some  means  of  stamping  out  such 
a  localized  introduced  pest,  and  of  thus  preventing  its  spread  over  the 
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whole  country.  The  case  is  parallel  to  that  of  a  localized  contagions 
disease  among  animals,  and  I  wonld  recommend  it  to  your  carefal  cod- 
sideration. 

Several  other  subjects  are  treated  of  in  the  Eeport,  but  no  insect  occu- 
pied quite  so  much  attention  duriug  the  year  as  the  Periodical  Cicada. 
Two  extensive  broods  of  this  insect  appeared,  and  in  view  of  the  interest 
in  the  subject  I  have  thought  it  worth  while  to  discuss  it  at  some  lengtli. 
I  have,  therefore,  under  various  subheads,  given  some  statements  of 
well-known  facts,  together  with  a  number  of  observations  and  some  ex- 
f^criments  unrecorded  prior  to  tlie  present  year.  I  wouhl  especially  cjill 
the  attention  of  the  reader  to  the  map  illustrating  the  distribution  ol' 
tbe  two  broods  and  to  the  summary  of  the  chronological  history  of  all  tlu* 
different  broods  known,  and  will  be  thankful  for  any  data  from  any  cor- 
respondent in  reference  to  the  same.  ' 

On  the  whole  the  season  has  been  one  of  marked  activity  in  certain 
special  directions,  and  the  routine  work  of  the  Division  has  greatly  in- 
creased. The  amount  of  the  routine  work  may  be  gathered  from  the  fact 
that  over  7,500  letters  have  been  received  and  answered  during  the  year, 
exclusive  of  answers  to  circulars  sent  out.  Some  new  lines  of  investi- 
gation have  also  been  begun.  Chief  among  these  is  that  pertaining  to 
economic  ornithology. 

The  work  of  this  Division  touches  intimately  on  various  other  branches 
of  zoology,  but  on  none  more  than  on  ornithology.  Few  injurious  insects 
can  be  well  and  fully  considered  without  reference  to  their  liability  to 
be  devoured  by  various  natural  enemies,  and  especially  birds.  The  in- 
terrelation between  birds  and  insects  is  a  theme  which  necessarily  inter- 
ests any  one  who  fully  appreciates  all  the  bearings  of  applied  entomology, 
and  I  have  for  some  time  desired  to  take  up  the  subject  as  part  of  the 
work  of  the  Division.  Ilow  complicated  these  relations  are  is  rendered 
obvious  by  the  excellent  work  done  in  this  line  by  Prof.  S.  A.  Forbes, 
State  entomologist  of  Illinois,  and  by  Mr.  F.  H.  King,  in  his  report  on 
economic  relations  of  Wisconsin  birds,  matle  under  the  direction  of  the 
geologist  of  Wisconsin. 

Hitherto  these  investigations  have  been  undertaken  either  by  private 
individuals  or  under  State  aid.    Last  winter  the  American  Ornitholo- 
gists' Union,  a  body  organized  some  two  years  ago,  petitioned  Congress 
to  appropriate  means  for  such  investigations  by  the  National  Govern- 
ment, and  an  appropriation  of  $5,000  was  finally  obtained,  and  this  Di- 
vision charged  with  carrying  on  the  investigation.    The  chief  interest 
which  the  farming  community  has  in  this  work  is  in  reference  to  the 
food-habits  of  bircls,  though  the  inquiry  Avill  cover  all  questions  of  an 
economic  nature  relating  to  North  American  ornithology,  and  especially 
bird  migrations  and  geographic  distribution.     In  planning  the  work  [ 
have  taken  charge  of  that  ])art  relating  to  food-habits,  because  of  its 
intimate  entomological  bearings;  while  Dr.  C.  Hart  Merriam,  aided  Uy 
Dr.  A.  K.  Fisher,  will  take  charge  of  all  the  other  ])hasesof  the  iiiquirs . 
L^^or  the  last  two  years  the  American  Ornithologists'  Union  has  ina.-r 
)ird  migration  and  geograi)hic  distribution  the  subject  of  special  invcs 
igation,  and  has  secured  the  voluntary  services  of  some  fouiteen  huii 
died  observers.    Dr.  Merriam,  as  secretary  of  the  Union  and  chairman 
of  the  committee  on  migrations,  has  been  able  to  secure  the  services  of  a 
arge  number  of  these  observers  in  the  Department  work.    Much  is  thus 
gained  by  co-operating  with  said  Union.    The  work  was  begun  only  on 
^he  Ist  of  July,  and  no  formal  report  of  results  has  yet  been  prepared, 
aS  the  gathering  of  material  and  the  examination  of  birds'  stomachs 
.  -vyvipariiv  involve  a  great  deal  of  preparatory  labor.    A  bulletin  on 
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Bird  Miprration  in  the  Mississippi  Valley  has,  however,  been  prepared 
by  Prof.  W.  W.  Cook,  aided  by  Mr.  Otto  Widman  and  Profl  D.  E.  Lantz, 
and  will  be  published  as  Bulletin  10  of  the  Division. 

The  principal  ways  of  gottinp^  information  desired  must  be  (a)  by  per- 
6on<al  observation  of  field  agents;  {b)  by  the  co-operation  of  intelligent 
observers  on  the  farm,  and  in  field,  orchard,  and  forest,  in  all  x)arts  of  the 
country;  (c)  by  the  collection  and  analysis  of  stomaeh  contents,  and  {d) 
by  the  collation  of  what  has  already  been  published  on  the  subject. 
With  these  objects  in  view,  circulars  and  schedules  have  been  prepared 
and  sent  out  to  about  one  thousand  of  the  regular  observers  of  the 
American  Ornithologists'  Union,  to  the  editors  of  agricultural  papers 
and  periodicals  throughout  the  country,  and  to  a  large  number  of  far- 
mers, lleplies  are  coming  in  very  fast,  and  a  special  bulletin  devoted 
to  this  branch  of  the  inquiry  will  soon  be  prepared. 

The  collection  of  birds'  stomachs  has  already  resulted  in  the  accuma- 
lation  of  more  than  fifteen  hundred  bottles  of  gizzard  contents,  and  it 
will  take  a  great  deal  of  the  time  of  the  Division  to  have  them  properly 
examined  and  determined.  In  order  to  secure  exact  data  concerning 
each  bird  whose  stomach  is  preserved,  blank  forms,  asking  for  the  num- 
ber, name  of  the  bird,  sex,  date,  hour  of  killing,  locality,  character  oi 
place  where  killed,  name  of  collector,  and  remarks,  were  sent  to  all  col- 
laborators. The  very  cursory  examination  made  at  the  time  of  collect- 
ing this  material  has  developed  facts  before  unsuspected,  and  results  ol 
importance  may  confidently  be  anticipated  from  its  final  elaboration. 

Another  investigation  added  to  the  Divisional  work  during  the  year 
has  been  in  relation  to  bee  culture,  which  has  hitherto  received  little  or 
no  attention  in  the  Department.  The  first  work  required  of  this  Division 
by  the  farmers  of  the  country  was  the  protection  of  their  crops  from  in- 
sect ravages.  Hence  the  chief  energies  of  the  Division,  since  under  my 
direction,  have  been  devoted  to  the  improvement  of  insecticide  appli- 
ances and  the  discovery  of  improved  insecticides^  as  well  as  to  thorough 
investigation  of  the  chief  insects  injurious  to  vegetation.  As  some  ot 
these  have  been  completed  or  are  drawing  to  a  close,  I  am  able  to  devote 
more  time  to  new  fields.  Apiculture,  as  an  important  branch  of  econ- 
omic entomology,  deserves  attention,  and  there  are  some  questions  which 
the  Department  can,  perhaps,  better  consider  than  private  individuals 
or  associations.  Mr.  Nelson  W.  McLain  was,  therefore,  appointed  as 
special  apicultural  agent  of  the  Division.  His  headquarters  have  been 
at  Aurora,  III.,  a  locality  which  is  well  suited  for  the  work. 

Among  the  subjects  which  I  desire  to  have  investigated  in  addition 
to  some  of  more  purely  scientific  interest,  are  the  following: 

(1)  To  secure  the  introduction  and  domestication  of  such  race^  of  bees 
as  are  reported  to  possess  desirable  traits  and  characteristics ;  to  test 
the  claims  of  such  races  of  bees  as  to  excellence,  and  to  prove  by  ex- 
periments their  value  to  the  apiculturists  of  the  United  States,  and  their 
inla])tatiou  to  our  climate  and  honey-producing  flora. 

(2)  To  make  experiments  in  the  crossing  and  mingling  of  races  already 
introduced,  and  sucjh  as  may  hereafter  be  imported,  and  by  proper  ap- 
])lication  of  the  laws  of  breeding  endeavor  to  secure  the  type  or  types 
best  adapted  by  habit  and  constitution  to  uses  of  practical  bee-keepers 
in  the  United  States. 

(3)  To  make  experiments  in  the  methods  of  artificial  fertilization,  and, 
if  i)ossible,  demonstrate  the  best  process  by  which  the  same  may  be 
accomplished. 

(t)  To  study  the  true  cause  or  causes  of  diseases  yet  imperfectly  un- 
derstood, and  the  best  methods  of  preventing  or  curing  such  diseases. 
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(6)  To  obtain  incontestible  results  by  intelligent  experiments  on  scien- 
tific methods,  as  to  the  capacity  of  bees,  under  exceptional  circum- 
stances, to  iujure  fruit ;  i.  e.j  to  set  at  rest  the  ever-discussed  queation 
of  bees  vs.  fruit. 

A  report  from  Mr.  McLain  is  published  with  the  other  reports  of 
agents,  wherein  interesting  discussions  will  be  found  on  various  subjects, 
such  as  economy  in  the  production  of  wax,  on  wintering  bees,  but  par- 
ticularly on  artificial  fertilization  and  on  the  question  of  bees  vs.  fruit 
The  question  as  to  whether  bees  really  injure  fruit  or  not  at  first  hand 
is  one  that  has  been  strenuously  argued  pro  and  corij  and  the  position 
taken  has  been,  without  much  doubt,  more  or  less  influenced  by  the  in- 
terest of  the  writer,  the  fruitgrower  as  a  rule  taking  the  affirmative  and 
the  bee-keeper  the  negative  position.  The  diflftculty  of  getting  unbiased 
results  has  been  great,  because  of  the  difficulty  in  producing  at  will 
those  exceptional  conditions  under  which  injury  to  fruit  has  been  ordi- 
narily reported,  and  I  believe  that  never  before  have  the  same  pains  and 
care  been  expended  on  an  experiment  as  have  been  given  by  Mr.  McLain 
in  that  he  reports,  the  methods  and  precautions  in  which  I  have  per- 
sonally examined,  endeavoring  to  provide  for  all  possible  contingencies. 
The  experiments  show  pretty  conclusively  that  bees  do  not  injure  fruit 
at  first  hand,  and  this  fact  is  in  keeping  with  the  structure  of  the  man- 
dibles as  compared  with  those  of  wasps  ( Vespidce)  which  are  generally 
charged  with  the  real  injury. 

Mr.  McLain  also  gives  some  figures  to  show  the  great  importance  of 
apiculture,  and  while  there  is  need  for  more  careful  statistics  of  this 
industry,  I  believe  these  can  better  be  obtained  through  the  agency  of 
the  statistical  Division  of  the  Department  than  through  this  special 
agency. 

So  far  as  the  limits  allowed  for  this  report  have  permitted,  I  have 
added,  under  the  title  of  "Notes  of  the  year,^  brieier  references  to  a 
few  of  the  insects  that  have  attracted  attention,  as  evidenced  by  the 
correspondence  of  the  Division. 

The  labors  of  Mr.  H.  G.  Hubbard,  on  the  insects  aftecting  the  orange 
tree,  have  been  concluded  in  Florida,  and  his  report  has  been  iirepared 
and  the  page  proof  all  read,  and  since  last  September  the  whole  work 
has  been  waiting  to  be  i)ut  to  press.  The  fourth  Keport  of  the  U.  S. 
Entomological  Commission,  viz.,  my  final  report  on  the  Cotton-worm 
and  Boll-worm,  has  also  been  completed  since  last  summer,  and  is 
slowly  going  through  the  press. 

Dr.  Packard  has  continued  his  special  work  on  forest  insects,  his 
summer  investigations  having  been  made  chiefly  in  Maine.  A  brief 
report  from  him  on  some  of  the  insects  studied  is  included. 

Mr.  Lawrence  Bruner,  in  addition  to  the  si)ecial  work  upon  whicli  he 
has  reported,  has  continued  work,  in  conjunction  with  myseli',  on  the 
family  of  destructive  locusts  (Acrididce),  and  otherwise  to  act  as  agent 
'>f  tlie  Division  at  West  Point,  Nebraska. 

Prof.  Herbert  Osborn  has  been  appointed  to  represent  the  Division 
»t  Ames,  Iowa,  and  Miss  M.  B.  Murtfeldt  and  Mr.  J.  G.  Barlow  have 
•■•ade  special  investigations  during  the  summer. 

Che  exhibit  of  economic  entomology  prepared  for  the  New  Orleans 
.^^xpositiou  has  been  returned.  The  injury,  unavoidable  in  the  trans- 
iortation  of  such  fragile  objects,  has  been  made  good,  and  the  collection 
deposited  in  the  National  Museum  for  permanent  keeping,  in  accord- 
mce  with  the  policy  hitherto  adopted  by  the  Division  in  reference  to 
^  ^seum  material.    I  may  state  in  this  connection  that,  with  a  view  of 


REPORT  OF  THE  ENTOMOLOGIST.  213 

building  up  a  valuable  national  collection  of  insects,  I  have  donated 
my  own  private  collection  to  said  National  Museum,  aud  shall  bend  my 
efforts,  as  entomologist  of  the  Department,  to  increasing  it,  feeling 
that  by  thus  cooperating  with  said  museum  the  Department  will  al- 
ways have  easy  access  to  a  i*eference  collection,  such  as  it  would  be  im- 
possible or  unsafe  to  accumulate  in  our  own  building,  because  of  the 
want  of  accommodation,  and  the  inflammable  nature  of  the  structure. 

In  conclusion,  I  would  again  refer  to  the  want  of  greater  facilities  for 
the  publication  of  the  results  of  the  work  of  the  Division.  The  limited 
space  allowed  in  the  Annual  Eeport  is  insufficient  to  lay  before  the  pub- 
lic the  results  of  the  work  in  detail,  and  we  are  seriously  hampered  for 
the  means  of  publishing  any  extended  volumes  requiring  full  illustra- 
tions. 

A  bulletin  on  the  Periodical  Cicada,  one  treating  of  certain  parasites 
of  injurious  species,  and  another  on  the  imported  Elm  Leaf-beetle,  have 
been  published  during  the  year,  and  several  others  are  ready  for  publi- 
cation or  in  preparation.  One  part  of  the  work  on  insecticides,  men- 
tioned in  my  last  report,  has  been  finished  and  only  needs  revision. 

Unless  the  special  printing  fund  of  the  Department  be  greatly  in- 
creased, such  works  as  the  last-mentioned  can  be  published  only  when 
ordered  by  Congress.  Yet  when,  a  year  ago,  your  predecessor  asked  to 
have  two  monographs  from  this  Division  ordered  by  Congress,  the  Sen- 
ate committee  on  printing  declined  to  order  the  same,  on  the  ground  that 
it  did  not  wish  to  establish  a  precedent  for  the  publication x)f  suoh  mono- 
graphs by  this  Department.  One  of  these,  viz.,  that  by  Dr.  S.  W.  Willis- 
ton,  on  the  Syrphidw  (a  family  of  two- winged  flies  of  considerable  import- 
ance to  the  farmer  because  of  their  being  essentially  predaceous)  will, 
therefore,  necessarily  be  published  elsewhere.  I  can  see  no  reason  why 
this  Department  should  not  extend  its  usefulness  and  promote  scientific 
agriculture  by  the  publication  of  more  elaborate  memoirs,  as  the  other 
scientific  Departments  of  the  Government  do.  So  far  as  the  Entomo- 
logical Division  is  concerned,  I  have  for  some  time,  as  expressed  in 
previous  reports,  felt  the  desirability  of  issuing,  from  time  to  time, 
monographs  that  shall  do  credit  to  the  Division,  and  would  urge  that 
stei)s  be  taken  to  establish  this  precedent.  In  addition  to  the  special 
bulletins  it  would  also  be  very  desirable,  as  recommended  in  my  report 
for  1881-'82,  to  issue  a  periodical  or  serial  bulletin  that  would  set  before 
the  public,  at  stated  intervals,  while  it  is  fresh,  the  gist  of  the  more  im- 
portant investigations  and  facts  of  interest,  as  elicited  in  the  corre- 
spondence and  work  of  the  Division. 

The  office  force  remains  essentially  the  same  as  a  year  ago.  Dr.  Bar- 
nard has  been  relieved,  and  Mr.  Otto  Lugger,  of  Baltimore,  appointed. 
Mr.  Mann  has  continued  work  on  the  bibliography  of  economic  entomol- 
ogy, and  Mr.  Koebele  is  temporarily  stationed  at  Alameda,  Cal.  I  take 
pleasure,  in  conclusion,  in  acknowledging  the  eflicient  services  of  Mr. 
rhilip  Walker,  in  the  serienltiiral  work,  and  the  aid  of  my  first  assist- 
ant, Mr.  Howard,  and  of  Mr.  Schwarz  and  Mr.  Pergande,  both  in  the 
routine  work  and  in  preparing  this  report.  The  drawings,  as  hitherto, 
have  been  prepared,  where  nototherwise  stated,  cither  by  Mr.  Marx  or 
Miss  Sullivan,  with  my  correction  and  supervision. 

Respectfully  submitted,  December  24,  1885. 

C.  V.  RILEY, 

Entomologist. 

Hon.  Norman  J.  Colman, 

Commissioner. 
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SILK  CULTURB. 

Since  our  last  annual  report  was  submitted  tbe  work  of  the  Division 
in  encouraging  and  developing  silk  cultufe  has  been  continued  with 
the  additional  clerical  force  which  the  appropriation  in  favor  of  the  in- 
dustry made  it  possible  to  employ.  Three  hundred  ounces  of  silk- worm 
eggs  were  purchased  ill  France  and  received  in  Washington  in  December 
of  1884.  During  the  lirst  three  mouths  of  the  present  year,  these  eggs 
were  distributed  among  eight  hundred  and  fifty  applicants,  inhabiting 
almost  every  State  in  the  Union.  By  far  the  largest  number  of  appli* 
cations  came  from  Illinois,  while  Kansas,  Louisiana,  and  Ohio  testified 
strongly  to  the  interest  felt  in  the  industry.  Eggs  were  distributed  in 
l)ackages  of  one-twentieth  of  an  ounce,  one-tenth  of  an  ounce,  and  larger 
quantities,  the  apportionment  being  made  with  due  consideration  of  the 
experience  of  the  applicant  and  the  silk- worm  food  acQCSsible.  Through 
ignorance  of  the  art  of  raising  silk- worms,  many  have  asked  for  much 
larger  quantities  of  eggs  than  they  could  possibly  raise  in  their  inex- 
perience. For  those  we  have  been  obliged  to  judge  in  what  may  have 
seemed  an  arbitrary  manner,  and  they  have  always  received  but  a  small 
quantity.  This,  while  not  enough  to  insure  profit,  has  been  quite  suffi- 
cient to  enable  the  raisers  to  acquire  some  of  that  experience  without 
which  no  industry  can  be  successfully  carried  on. 

DISTRIBUTION   OF  MULBERRY   TREES. 

The  Division  has  co-o])erated  with  the  superintendent  of  gardens  and 
grounds  in  the  distribution  of  some  eight  thousand  mulberry  trees  to  per- 
sons interested  in  silk  culture.  We  are  not  in  favor  of  an  indiscriminate 
distribution  of  food-plants,  for  various  reasons.  Chief  among  these  is 
the  fact  that  neither  the  Osage  Orange  nor  the  Mulberry  can  be  denuded 
of  their  leaves  without  injury  until  the  plant  has  reached  at  least  its 
fourth  year.  This  lapse  of  time  is  discouraging  to  silk-raisers,  and  while 
waiting  for  their  trees  to  acquire  the  requisite  size  they  lose  their  in- 
terest in  the  industry  or  become  discouraged.  It  has  been  urged  by 
nurserymen  that  one  of  the  duties  of  the  Department  in  fostering  silk  - 
culture  was  to  encourage  the  setting  out  of  largo  mulberry  plantations, 
so  that,  as  the  interest  in  the  work  grows,  silk-raisers  may  find  an 
abundance  of  food  of  easy  access.  But  the  great  flurry  of  1838  was 
rather  caused  by  nurserymen  than  by  silk  culturists,  and  the  furor  in 
planting  the  multicaulis,  rivaling  as  it  did  the  tulip  craze  of  Holland, 
led  to  the  ruin  of  many  rich  men.  Although  such  an  event  could  hardly 
be  looked  for  again,  experience  teaches  that  we  must  take  great  care 
not  to  allow  ourselves  to  be  led  into  a  false  policy  by  interested  parties. 
Che  mulberry  planting  of  that  period,  as  well  as  at  prior  and  subse- 
quent times,  has  left  large  numbers  of  trees  scattered  over  the  country, 
which  will  enable  silk-raisers  to  make  the  experiments  necessary  to 
issure  themselves  if  their  interest  in  the  industry  is  to  be  lasting  or 
''hether  it  is  to  die  out  after  the  first  season. 

"Ve  have  often  called  attention  to  the  use  of  the  Osage  Orange  as  a 
Ovid-plant,  and  in  the  section  where  it  is  so  largely  used  for  hedging  it 
s  now  the  common  material  used  in  feeding  silk-worms.  This  section 
'»as  its  center  in  the  State  of  Illinois,  where  the  supply  appears  to  be 
/i'actically  unlimited,  and  it  stretches  on  the  east  to  Central  Ohio  and 
>n  the  west  into  the  eastern  counties  of  Nebraska  and  Kansas,  where 
f  i^  ^e^oming  more  plentiful  as  the  country  becomes  more  thickly  set- 
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tied.  Thronghout  these  latter  States  the  Mennonites  have  planted 
large  unmhers  of  the  Russiau  mulberry  {Morus  tartarica),  which  luakea 
an  exceJlent  wind-break  and  is  so  hardy  as  to  stand  the  winters  of  Da- 
kota. The  wood  is  excellent,  betng  largely  uscil  for  fence  ]>ost8,  and 
the  foliage  makes,  so  far  as  our  present  experience  goes,  a  good  silk 
worm  food.  In  view  of  all  these  facts  the  distribution  of  mulberry 
plants  has  not  been  pushed,  and  we  have  thought  it  wiser  to  allow  peo- 
ple to  set  out  their  own  plantations  and  reserve  our  means  for  helping 
tliom  in  other  directions. 

DISTUIBUTION  OF  EGGS. 

The  eggs  distributed  hvst  year  were  purchased  in  France  from  relia- 
ble dealers.  They  were  all  of  a  yellow  annual  race,  usually  called 
French.  In  regard  to  this  designation  of  races  a  few  words  of  explana- 
tion are  required.  Prior  to  the  silk- worm  plague  of  twenty  years  ago 
in  Europe,  there  was  a  certain  degree  of  exactness  in  the  lines  drawn 
between  the  races  raised  in  diii'ercnt  provinces.  Then,  however,  the 
indigenous  races  were  to  a  large  extent  blotted  out,  and  egg  mer- 
chants went  first  to  Turkey,*  then  to  Asia  Minor  and  Syria,  and  finally 
to  China  and  Ja])an  in  search  of  eggs  that  should  be  free  from  "  the 
malady."  Thus  it  was  that  there  were  brought  into  France  and  Italy 
a  large  number  of  races  foreign  to  those  countries.  These  were  crossed 
together  and,  after  the  researches  of  Pasteur  had  made  the  resuscita- 
tion of  the  native  i  i.^  es  possiljle,  they  were  crossed  with  these  as  well. 
Thus  the  identity  of  the  old  varieties  became  lost  and  the  same  new 
stock  appeared  in  different  sections  under  different  names.  Samples 
of  French  and  Italian  yellow  cocoons  sent  us  last  summer  appear  to  be 
identical,  and  to  be  again  very  like  some  called  "  Turkish  salmon.^ 

HOME- RAISED  VS.  IMPOBTED  EGGS. 

A  good  deal  of  feeling  was  exhibited  by  American  silk-raisers  on  ac- 
count of  this  purchase  of  eggs  abroad,  as  they  considered  the  produc- 
tion of' eggs  a  part  of  the  industry  which  should  be  fostered  in  the 
United  States.  With  this  feeling  we  do  not  entirely  sympathize.  In 
the  first  place,  the  Dei)artment  can  distribute  but  a  comparatively  small 
quantity  of  silk-worm  eggs  each  year,  and  they  can  be  produced  by  a 
very  small  number  of  persons.  The  production  of  these  eggs  requires 
great  care  and  extended  experience  in  this  branch  of  the  art.  There  are 
many  precautions  with  which  it  is  necessary  to  surround  the  work,  and 
we  consider  them  of  such  moment  that  we  have  set  them  forth  ^t  length 
in  another  portion  of  this  report.  The  experience  thus  required  is 
somewhat  hard  to  find  among  the  silk-raisers  of  this  country.  Those 
who  have  already  produced  eggs  for  sale  have  relied  more  upon  the 
freedom  of  this  continent  from  the  germs  of  disease  than  upon  scientific 
mrthoilsfor  its  prevention,  and  while  sericultural  Europe  was  plague- 
.>i5Jcken,  several  American  silk-raisers  seized  the  opportunity  to  pro- 
duce eggs  for  the  J!lur(>i)ean  market  and  succeeded  in  realizing  consid- 
erable profits.  But  the  day  for  such  work  is  past.  Europe  to-day  can 
]>roduce  eggs  of  suflicient  purity  for  her  purposes  and  "the  malady" 
itself  has  crept  into  the  United  States  with  imported  eggs.  Silk-raisers 
have  attempted  to  reproduce  from  this  stock,  but  knowing  nothing  of  the 
necessary  precautions  of  which  we  have  already  spoken,  have  produced 
but  a  poor  class  of  eggs,  which  in  many  cases  have  been  highly  dis- 
eased with  the  pibrine.    While  patriotic  motives  would  induce  ua  to 
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give  the  preference  to  home-raised  eggs,  yet  we  felt  the  necessity  of 
using  great  care  in  purchasing  eggs  from  American  raisers,  and  for  these 
reasons  we  have  only  accepted  those^  that  are  sent  us  in  sacks,  contain- 
ing  the  laying  of  one  moth  per  8ack,*with  the  mother  inclosed.  These 
moths  have  been  submitted  to  the  careful  microscopical  examination 
required,  and  we  have  thus  been  able  to  guard  against  the  purchase  of 
any  diseased  eggs.  The  sequence  has  shown  the  precaution  to  have 
been  necessary,  for  several  large  lots,  accompanied  by  fine-looking  co- 
coono  and  a  report  from  the  raiser  to  the  effect  that  the  worms  were 
robust  and  to  all  appearances  healthy,  have  at  once  shown  disease 
when  submitted  to  the  crucial  test  of  the  microscope. 

About  GOO  ounces  of  eggs  have  been  provided  for  the  distribution 
which  is  to  take  place  during  the  coming  winter  and  spring.  In  apply- 
ing for  these  eggs  silk-raisers  state  whether  or  no  they  wish  to  winter  their 
own  eggs.  If  they  themselves  prefer  to  care  for  them,  the  eggs  will  be 
sent  out  before  the  end  of  January,  otherwise  they  will  be  kept  in  Wash- 
ington until  the  foliage  in  the  different  sections  of  the  country  is  ready  to 
feed  the  worms.  We  have  been  led  to  make  this  change  in  the  method 
of  distribution  from  the  fact  that  a  good  many  lots  of  eggs  were  lost 
last  year  through  premature  hatching,  because  the  silk-raisers  to  whom 
they  were  sent  were  unprovided  with  suitable  means  for  keeping  them 
through  the  warm  days  of  early  spring. 

The  eggs  have  been  received  from  thirty-nine  persons  residing  in  dif- 
ferent parts  of  the  country.  They  have  been  submitted  to  the  scrupu- 
lous microscopical  examination  describecj  later  in  this  report,  so  that  it 
might  bu  possible  to  select  those  untainted  with  tbe  pebrine.  This  has 
proved  to  be  a  greater  labor  than  was  anticipated,  and  has  occupied  the 
attention  of  the  office  all  through  the  fall.  Besides  the  accepted  eggs, 
thirteen  lots,  amounting  in  all  to  130  ounces,  have  been  rejected  be- 
cause they  were  p6brinous.  Sometimes  the  malady  has  been  so  marked 
as  to  appear  upon  a  very  superficial  examination  of  the  moths,  while 
again  it  has  been  necessary  to  push  the  test  much  deeper  in  order  to 
make  sure  of  the  existence  of  the  disease. 

It  is  very  questionable  whether  silk  culture  will  be  permanently  pro- 
moted by  this  encouragement  to  promiscuous  egg  production. 

Those  who  advertise  silk  culture  as  an  industry  suitable  to  old  per- 
sons, invalids,  and  children,  by  virtue  of  its  being  light,  easy  work,  do 
the  cause  harm.  Silk  culture  may  be  light  as  compared  with  the  more 
severe  labor  that  our  farmers'  wives  are  often  obliged  to  do,  but  it  is  no 
less  true  that  to  many  persons  who  have  tried  silk  raising  the  labor  in- 
volved has  seemed  arduous.  There  is,  to  be  sure,  no  heavy  physical 
labor,  but  the  raising  of  silk-worms  involves  attentive  and  constant 
care,  especially  during  the  last  stage.  The  aged,  the  feeble,  and  the 
young  may  assist,  but  activity  and  intelligence  must  guide. 

THE   ESTABLISHING    OF    FILATURES — COST    OF    PRODUCING    REELED 

SILK. 

We  have  repeatedly  pointed  out  in  previous  reports  the  importance 
X)  the  success  of  silk  culture  of  the  establishment  of  filatures  where  the 
tocoons  produced  in  the  United  States  may  be  reeled  and  thus  find  a 
oarket.  Until  Congress  made  a  special  appropriation  for  the  encour- 
\gement  of  the  industry,  it  was  impossible  for  this  Department  to  under- 
ake  the  establishment  of  such  institutions.  During  the  past  year, 
•owever,  we  have  been  able  to  accomplish  this  object,  to  a  limited  ex- 
r  K{  HI  leiust,  and  with  lLLd  end  in  view  two  stations  were  established 
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last  spring.  One  of  these  was  at  Philadelphia  in  charge  of  the  presi- 
dent of  the  Silk  Association  there,  Mrs.  John  Lncas,  and  the  other  at 
New  Orleans  ntider  the  direction  of  Mr.  Jules  Herbelin. 

The  following  figures  and  estimates  have  been  prepared  by  Mr. 
Walker,  those  of  the  Philadelphia  station  from  his  personal  examina- 
tion of  the  books,  and  those  of  the  Kew  Orleans  station  from  the  re- 
ports and  correspondence  of  Mr.  Herbelin : 

"  Work  at  the  Philadelphia  station  did  not  commence  in  earnest  until 
the  beginning  of  the  present  fiscal  year.  Since  that  time,  during  the 
months  of  July,  August,  and  September,  518  pounds  11  ounces  of  co- 
coons were  consumed  in  the  production  of  96  pounds  11  ounces  of  raw 
silk.  This  requires  5.39  pounds  of  cocoons  for  1  pouna  of  reeled  silk. 
The  quality  of  the  stock  handled  is  thus  shown  to  be  very  bad,  4  pounds 
being  considered  excessive.  Some  of  the  trouble  is  undoubtedly  to  be 
attributed  to  inexperienced  labor,  but  the  princi})al  difficulty  was  with- 
out doubt  in  the  inferior  grade  of  cocoons  used.  These  cocoons  cost,  on 
the  average,  86  cents  per  pound,  so  that  the  raw  material  used  in  the 
production  of  a  pound  of  silk  cost  $4.68.  What  has  been  sold  of  this 
silk  has  brought  $4.40  per  i)ound,  from  which  it  will  be  seen  that  the 
cost  of  the  raw  material  was  greater  than  the  value  of  the  manufactured 
product.  Under  the  circumstances  this  is  not  much  to  bo  wondered  at, 
when  we  take  into  account  the  fact  that  the  greater  part  of  the  cocoons 
wore  produced  by  raisers  who  were  absolutely  without  experience. 
These  raisers,  though  they  produce  an  inferior  product,  expect  a  good 
price  for  it,  and  in  encouragomcnt  of  the  new  industry  it  has  been 
thought  better  to  give  it.  Under  commercial  circumstances,  at  the 
present  value  of  silk,  the  cocoons  used  in  this  work  should  not  cost  more 
than  60  cents  per  pound.  .  The  labor  entering  into  the  production  of  this 
silk  consisted  of  1,942  hours  of  a  reeler,  at  a  cost  of  $232.60,  and  the  ex- 
pense of  cocoon  sorting,  amounting  to  $56.25,  or  a  total  cost  of  $288.75 
for  productive  labor.  Tliis  is  about  $3  per  pound  of  reeled  silk,  or  a 
total  cost  of  $7.58  per  pound.  The  general  expenses  accompanying  such 
experiments  are  always  heavy,  and  should  not  be  counted  to  the  detri- 
ment of  the  work.  Under  commercial  circumstances  they  are  generally 
covered  by  the  sale  of  silk  waste,  the  receipts  for  which  are  not  herein 
credited  to  the  Philadelphia  account.* 

"The  New  Orleans  filature  was  opened  on  the  16th  of  April,  and  was 
run  continuously  in  that  city  until  the  31st  of  August.  During  that 
time  there  were  purchased  4,267  pounds  of  cocoons  in  a  more  or  less  dry 
condition.  They  are  estimated  to  be  equivalent  to  3,360  pounds  of  dry 
cocoons  and  cost  an  average  of  $1  per  dry  pound.  Of  these  cocoons, 
2,710.15  pounds  were  reeled  during  the  period  mentioned,  and  from  them 
were  produced  641  pounds  of  reeled  silk.  This  gives  us  4.228  pounds  of 
dry  cocoons  per  pound  of  reeled  silk.  This  i^  not  what  we  may  call  a 
good  result,  but  we  cannot  hope  for  a  better  with  the  quality  of  cocoons 
that  Mr.  Herbelin  has  to  deal  with.  Four  huudrrd  of  the  641  pounds  of 
reeled  silk  mentioned  above  have  been  sold  at  $4.50  per  i)0und,  making 
the  value  of  the  reeled  lot  $2,884.50,  if  the  balance  be  sold  at  the  same 
i^riee.  The  cocoons  entering  into  this  silk  cost,  as  has  been  said,  $2,7 10.15, 
or  about  94  per  cent,  of  the  value  of  the  manufactured  material,  or, 
again,  about  $4.23  per  pound  reeled  silk.    The  labor  employed  in  mak- 

*  A  lator  report  (December  29)  from  Mrs.  Lacas  makes  the  rcDditiou  mnch  more 
creditable,  sbowiDg,  in  fact,  that  from  722  pounds  of  cocoons,  200  pounds  of  commer- 
cial reeled  hilk  was  produced.  Tbi.s  would  be  an  improvement  bo  unexampled  sinoe 
Mr.  Walker's  report  that  tbei-e  in  evidently  some  error. 


^ 
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ing  tbis  silk  cost  $1,073,  or  about  $1.67  per  pound,  making  tbe  total 
cost  of  the  silk  about  $5.90  per  pound. 

**This  cost  was,  to  go  more  into  detail,  divided  up  in  the  following 
manner : 

4.23  pounds  dry  cocoons,  at  |1  por  pound $4,230 

Labor : 

Cooking,  brushing,  and  reeling U39 

Cocoon  sorting 089 

Forewoman 27G 

Engineer 368 

Total 5.902 

"In  discussing  these  figures  it  may  at  once  be  said  that  the  forewoman 
and  engineer  could  as  well  have  handled  forty  basins  as  the  six  which 
they  had  in  charge  in  their  respective  capacities.  We  may  therefore 
with  justice  place  the  value  of  their  work  in  the  ISTew  Orleans  filature 
at  six-fortieths  of  the  amount  stated  above.  This  reduction  will  then 
bring  the  corrected  cost  per  pound  to : 

Cocoons |4  230 

Labor :  ^ 

Cooking,  brushing,  and  reeling 939 

Cocoon  sorting 089 

Fore.woman(:ft  of  $0.276) 042 

Engineer  (:^o- of  $0.368) 055 

Total 5.355 

"  The  difi'erence  in  the  cost  of  production  between  the  silk  reeled  in 
New  Orleans  and  that  reeled  in  Philadelphia  is  somewhat  due  to  the 
superior  price  paid  for  labor  at  the  Northern  station,  where  the  reelers 
earn  10  cents  per  hour,  while  in  New  Orleans  they  can  be  employed  for 
7  J  cents."  • 

In  our  last  annual  report  (p.  2SG)  the  opinion  was  expressed  that  the 
future  of  silk  culture  in  America  would  depend  largely  on  the  success  of 
the  Serrell  automatic  silk  reel.  The  flatness  of  the  French  money  mar- 
ket and  the  slowness  of  issiiin*^  of  Mr.  SerrelPs  patents  have  prevented 
thus  far  the  setting  up  of  any  of  these  reels  in  the  United  States.  Two 
of  his  American  patents  have  now  been  granted,  but,  as  they  are  only 
in  relation  to  details,  we  are  still  unable  to  give  an  account  of  his  im- 
provements; but  the  experiments  carried  on  in  France  have  shown 
that  the  following  economies  may  be  effected  by  the  use  of  this  machin- 
ery, as  compared  with  the  ordinary  French  systems,  to  which  class  the 
Philadelphia  and  New  Orleans  reels  belong.  It  has  been  found  that, 
on  account  of  the  more  equitable  handling  of  the  cocoons  by  automatic 
machinery,  a  pound  of  silk  can  be  produced  from  10  per  cent,  less  raw 
uuiterial  than  when  ordinary  hand  machinery  is  used.  Again,  it  has  been 
shown  that  with  the  Serr^l  reel  50  per  cent,  of  the  number  of  employes 
can  proiiuce  one-third  more  silk  per  day  than  is  commonly  produced 
with  hand  machinery.    The  cause  of  this  economy  is  as  follows :  In  the 

*  During  the  six  weeks  intervening  between  the  preparation  of  the  above  estimates 
and  tlie  proof-readini^  (January  16,  18^6),  a  decided  movement  has  taken  place  in  the 
market  for  reeled  silk,  prices  for  silks  having  risen  from  15  to  20  per  cent.  It  was  at 
tirst  thought  that  this  advance  had  a  speculative  basis,  but  later  advices  seem  to  indi- 
cate still  Detter  prices,  with  a  firm  and  active  market.  Anticipating  this  farther  ad- 
vance, American  importers  and  manufacturers  have  laid  in  a  large  stock  of  reeled 
silk,  the  value  of  imports  in  December,  1885,  having  reached  $2,916,496,  as  against 
|1, 120, 199  in  December,  1884.  This  increase  in  value  of  imports  during  the  past  month 
brings  the  total  for  1885  to  |15, 157,465,  as  against  $13,777,908  in  1884. 
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first  place,  a  given  namber  of  operatives  can  run  twice  as  many  Serrell 
reels  as  ordinary  French  reels.  In  the  second,  in  the  ordinary  operation 
of  the  latter  a  woman  uses  one-qnarter  of  her  time  in  x)reparing  her 
cocoons  to  be  reeled,  and  during  that  time  her  reel  stands  idle;  but  by 
tlie  Serrell  system  the  cocoons  are  prepared  by  particular  operatives, 
who  do  nothing  else,  and  the  reels  are  run  constantly.  We  here  gain, 
then,  50  per  cent,  by  the  saving  in  the  number  of  operatives,  and  25  per 
cent,  of  the  remaining  50  per  cent.,  or  12J  per  cent.,  through  increased 
production,  and  have,  in  all,  62^  per  cent,  of  economy  of  labor. 

Applying  these  economies  to  the  corrected  cost  of  production  at  New 
Orleans,  as  given  above,  it  would  be  reduced  to : 

Cocoons  ($4.53  less  10  per  cent,  or  $0.42) $3,810 

Labor: 

Reelere,  &c.  ($0,939  less  62i  per  cent,  or  $0.587) 352 

Sorters  ($0,089),  forewoman  ($0,042),  engineer  ($0.055) 186 

Total  cost  of  producing  1  pound  of  reeled  silk  with  Serrell  reels  under 
the  above  circumstances 4. 348 

A  recent  letter  from  Mr.  Serrell  informs  us  of  the  shipment  of  one  of 
his  reels  to  the  Department  for  use  in  making  experiments,  and  it  will 
then  bo  possible  to  verify  thfr  figures  given  above. 

WORK  ON  THE  PACIFIC   COAST. 

In  addition  to  the  two  agents  mentioned  above,  it  was  deemed  advis- 
able that  the  Division  should  be  represented  on  the  Pacific  coast,  and 
Mr.  Cbarles  Wolcott  Brooks  was  therefore  appointed  as  superintendent 
of  experiments  in  silk  culture  at  San  Francisco.  This  position  he  held 
until  his  death,  in  August,  when  he  was  succeeded  by  Mr.  William  M. 
Noyes,  our  present  I'epresentativo.  Under  Mr.  Brooks's  superintend- 
ence and  the  immediate  direction  of  Mr.  B.  H.  Carter,  of  Oakland,  an 
experimental  crop  of  silk-worms  was  raised  last  spring  at  the  Tomp- 
kins school-building  in  that  city.  The  worms,  however,  were  unfortu- 
nately received  by  Mr.  Carter  after  they  had  hatched,  and  their  being 
improperly  cared  for  during  their  first  days  had  a  bad  effect  upon  their 
subsequent  health  and  growth.  Some  of  the  choice  cocoons  were,  how- 
ever, used  for  the  production  of  eggs,  which  will  be  distributed  through- 
out the  State  during  the  coming  winter. 

In  previous  reports  we  have  mentioned  the  formation  of  the  California 
Silk  Culture  Association  and  of  the  State  board  of  silk  culture  of  Cali- 
fornia. The  association  continued  in  its  original  form  until  the  begin- 
ning of  the  present  year,  when  its  members  were  incorporated  as  the 
**  Ladies'  Silk  Culture  Society  of  California."  The  old  association  was 
always  active  in  promoting  silk  culture  throughout  the  State,  and  the 
society  has  followed  in  its  footsteps,  distributing  literature,  silk-worm 
eggs,  aud  food-plauts  to  silk-raisers.  Soon  after  its  incorporation  the 
society  was  presented  with  a  piece  of  laud  containing  about  15  acres, 
situated  in  Piedmont,  in  Alameda  County.  On  this  land  it  was  their 
intention  to  establish  a  model  sericultural  station.  In  this  object  they 
have  been  assisted  bj'  the  Department  of  Agriculture,  a  building  of 
suitable  size  and  arraugement  to  serve  as  a  cocoonery  having  been 
erected  at  Piedmont  in  the  mouth  of  June  last.  Here  it  is  intended  to 
set  out  plantations  of  foo<l-plants  and  to  raise  a  small  crop  of  silk- 
worms each  year,  with  three  distinct  objects  in  view.  The  first,  and 
perhaps  the  most  important,  is  the  investigation  of  all  matters  of  scien- 
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tific  interest  in  connection  with  silk  culture,  such  as  the  best  methods 
of  raising  silkworms  and  their  food,  the  adaptability  of  different  food- 
plants  to  the  climate  of  California,  &c.  A  review  will  be  made  of  the 
researchoa  of  M.  Pasteur  into  the  diseases  of  silk- worms  in  the  light  of 
investigations  into  the  lower  orders  of  vegetable  life  that  have  been 
made  since  his  "Studies"  were  published.  These  and  a  great  many 
other  questions  will  naturally  occupy  the  attention  of  the  expert  direct- 
or of  the  Piedmont  station.  Secondly,  during  the  silk-raising  season, 
pupils  will  be  taught  how  to  raise  silk-worms  after  the  most  approved 
and  economic  methods;  and  thirdly,  the  crop  resulting  from  the  annual 
experiments,  will,  if  suitable,  be  used  in  the  production  of  silk-worm 
eggs,  to  be  distributed  gratuitously  to  the  silk-raisers  of  the  Pacific 
coast.  A  director  for  this  station  has  been  appointed  in  the  person  of 
Mr.  A.  Werner,  who  comes  to  us  with  several  years'  experience  of  a 
similar  kind  in  Austria. 

The  State  board  of  silk  culture,  though  created  for  four  years,  had 
funds  appropriated  for  its  use  for  two  years  only.  These  funds  were 
exhausted  some  months  before  the  biennial  period  had  elapsed,  and  the 
active  work  of  the  board  came  to  a  premature  end.  This  board  was 
succeeded  by  a  new  one  created  in  accordance  with  an  act  approved 
March  18,  1885,  which  appropriated  $5,000  per  year,  for  two  years,  for 
the  encouragement  of  silk  culture.  In  pursuance  of  this  law  the  pres- 
ent boanl  is  now  acting  under  the  presidency  of  Mrs.  Olive  M.  Wash- 
burn. The  lirst  board  established  an  experimental  and  educational  fil- 
ature in  the  city  of  San  Francisco.  At  this  filature  there  were  received, 
from  the  crop  of  1883,  509  pounds  of  cocoons,  and  from  that  of  1884,  753 
pounds.  Although  it  was  estimated  that  the  State  produced  1,500 
pounds  of  cocoons  during  the  former  season,  the  estimate  appears  to  be 
excessive,  competent  judges  giving  it  as  their  opinion  that  two-thirds, 
at  least,  of  the  crop  was  purchased  at  the  State  filature.  On  June  22, 
1885,  the  new  board  reopened  this  establishment,  which  had  been  tem- 
porarily closed  for  lack  of  funds  to  carry  it  on,  and  the  report  of  the 
filature  committee  of  the  board,  just  published,  informs  us  that  44 
pounds  of  silk  had  been  reeled  there  during  the  present  summer.  The 
school  has  consisted  of  19  pupils,  who  have  attended  at  dift'erent  times 
and  been  taught  to  reel  silk  by  an  expert  Italian  operative.  The  Cali- 
fornia cocoon  crop  of  the  i)ast  season  is  estimated  at  but  250  pounds. 
No  reason  is  ascribed  for  this  falling  off  in  the  production.  The  State 
board  has  distributed  a  large  quantity  of  sericultural  literature,  and 
the  old  organization  was  instrumental  in  the  delivery  of  several  lectures 
and  addresses  upon  silk  culture  in  different  parts  of  the  State.  The 
board  has  recently  placed  $400  at  the  disposition  of  the  Ladies'  Society 
for  the  improvement  of  its  land  at  Piedmont. 

An  effort  was  made  last  winter  by  Mr.  Joseph  Neumann  and  seme 

of  his  associates  to  launch  the  "California  Silk  Culture  Development 

Company,''  with  a  capital  of  $100,000.    The  attempt  was  a  failure,  as,  in 

our  opinion,  all  attempts  to  exploit  silk  culture  on  a  large  scale  will  be. 

A  curious  error  was  made  in  their  prospectus,  curious  because  it  is 

,Aten  made  and  often  goes  undetected.    This  is  the  calculation  of  the 

)roduction,per  ounce,  of  eggs,  such  as  would  be  proper  for  fresh  cocoons, 

»nd  the  estimation  of  their  value  as  that  of  dry  cocoons.    The  miscon- 

'^ption  that  will  arise  from  such  figures  will  be  understood  when  it  is 

jmembered  that  cocoons  lose,  in  drying,  two-thirds  of  their  original 

weight,  and  that,  therefore,  for  the  same  quality  of  cocoons,  they  are 

<^or*h  three  times  as  much  per  pound  when  dry  as  when  first  made. 
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ON   THE    PBEOAUTIONS    NEOESSABY   IN   THE   PBODUCTION    OP    PURE 
SILK- WORM  BOOSy  AND  IN  PBOPEBLY  WINTEBING  THEM. 

For  such  accurate. knowledge  as  we  have  of  the  diseases  affecting  the 
mulberry  silk- worm  we  are  largely  indebted  to  the  French  savant,  Louis 
Pasteur,  who  made  them  the  subject  of  exhaustive  researches.  He 
found,  when  he  turned  his  attention  to  the  matter,  a  long  list  of  maladies 
whose  marks  of  distinction  were  anything  but  clearly  drawn.  After  a 
careful  study  of  these, however,  he  writes:  **  I  ought  to  say  that  I  know 
but  four  well-marked  diseases  among  silk- worms.  They  are  the  gras- 
seriej  the  muscardine^  th^  Jlacherie^  and  t\\^ 'p6hrine.  All  others  appear 
to  me  to  be  merged  in  these."*  The  first  two  can  be  easilj-  disposed  of, 
for  the  grasserie  never  appears  in  the  moth  and  cannot,  therefore,  affect 
her  eggs.  The  mn^cardine^  though  it  may  be  so  slightly  developed  that 
the  worm  is  permitted  to  spin,  will  invariably  destroy  the  chrysalis, 
while  the  disease  can  never  originate  at  this  state,  as  the  insect  is  pro- 
tected by  it»  cocoon.  The  moth,  if  kept  free  from  larvae  affected  with 
the  disease,  is  never  afflicted  with  the  mu^cardine.  Her  eggs,  therefore, 
cannot  contain  its  spores.  But,  in  the  flacherie  and  the p^brinCj  we  have 
two  diseases  so  contagious  and  so  destructive  that  it  is  necessary  to 
combat  them  by  stringent  and  thorough  measures. 

FLACOIDITY  (PLACHEEIE). 

Symptoms  and  Consequences.' — Before  treating  of  preventives  or  reme- 
dies, however,  it  will  be  well  to  describe  the  symptoms  of  the  two  dis- 
eases and  the  means  of  detecting  them,  so  that  the  measures  which  it 
is  necessary  to  take  in  order  to  obtain  eggs  free  from  their  influence, 
may  be  better  understood.  When,  after  the  worms  have  passed  their 
fourth  molt,  and  are  eating  well  and  regularly,  they  have  all  the  appear- 
ance of  perfect  health  and  vigor  and  the  silk-raiser  feels  full  confidence 
in  the  success  of  his  crop,  some  will  often  be  seen  to  crawl  to  the  edges 
of  the  trays,  and  lie  there  languid  and  without  motion.  But  for  the 
loss  of  their  wonted  activity  and  the  cessation  of  their  naturally  vora- 
cious appetite,  one  would  still  think  the  worms  in  full  possession  of  per- 
fect health,  for  they  still  retain  all  the  outward  perfection  of  form  that 
we  have  remarked  above.  In  color  they  have  perhaps  become  some- 
what more  rosy,  especially  if  the  disease  is  in  a  violent  form.  On  touch- 
ing them,  however,  we  find  them  soft,  and  even  in  this  seemingly 
live  condition  they  are  often  dead.  Had  the  worms  been  carefully  oh- 
served  at  this  time,  it  would  have  been  seen  that  the  beating  of  the 
dorsal  vessel  was  gradually  becoming  slower,  and  that  it  finally  stopped 
altogether;  and  that  the  worm  was  excreting  a  dirty  liquid  which  soiled 
the  anal  orifice  and  gradually  closed  it.  Before  many  hours  are  passed 
the  skin  begins  to  shrivel  and  draw  in  around  the  fourth  and  fifth  joints 
of  the  body,  viz,  those  two  lying  between  the  set  bearing  the  legs  pro])er 
and  the  set  bearing  the  prolegs.  Later,  at  this  restricted  point,  the 
body  begins  to  turn  brown,  then  black,  and  the  whole  worm  is  soon  in 
an  advanced  state  of  putrefaction.  Then,  and  even  before  the  death  of 
the  worm,  a  sour  odor  is  perceptible  in  the  ma<)nanerie^  due  to  the  fatty 
volatile  acids  exuded  by  the  victims  to  the  disease.  Should  the  malady 
strike  the  insects  at  a  later  period,  when  they  are  ready  to  spin  their 
cocoons,  the  same  languishing  air  will  be  observed ;  they  will  show  a 
reluctance  to  crawl  up  into  the  arches,  and  will  be  seen  to  gather  around 


•"  Etudes  8ur  la  Maladie  des  Vers  a  Sine,'*  vol.  i,  p.  225. 


222         REPORT    OF  THE   COliMISSIONER   OF  AGRICULTURE. 

their  base  seeking  some  place  to  spin  their  cocoons  which  it  requires  no 
exertion  to  attain.  Many  of  those  which  reach  the  branches  stretch 
themselyes  out  motionless  on  the  twigs  ayd  die  there  They  ai^e  to  be 
seen  later  hanging  by  their  prologs  in  different  states  of  putrefacticu 
(Plate  II,  Fig.  1).  When  these  symptoms  are  observed  we  may  be  sui'e 
that  the  worms  are  attacked  by  flaccidity  (flacherie). 

Nature  and  Treatment. — A  full  discussion  of  the  causes  of  and  treat- 
ment for  this  disease  will  be  given  in  Bulletin  No.  9,  of  this  Division. 
Our  present  object  is  only  to  describe  the  indications  of  the  malady  with 
such  fullness  that  it  may  be  readily  known  to  the  silk-raiser.     Where 
the  8ymi)tom8  given  above  are  not  suflBciently  obvious,  and  where  it  is 
necessary  to  make  assurance  doubly  sure,  a  microscopic  examination  of 
the  intestines  of  the  sick  worm  should  be  resorted  to.    Here  will  be 
found  masses  of  undigested  food,  and  the  coats  of  the  intestines  will  be 
found  to  be  opaque.    Here,  too,  the  microscope  reveals  the  ])ara8ite8 
ordinarily  attending  putrefaction,  chief  among  which  is  abacillus,  seen 
sometimes  with  and  sometimes  without  a  bright  nucleus.    There  also 
exists  a  special  form  of  ferment,  not  unlike  that  which  accompanies  tae 
formation  of  vinegar  {Mycoderma  aceti  Pasteur),  which  is  found  in  short 
chains,  the  links  of  which  are  almost  spherical  in  form  (Plate  III,  Fig.  I). 
These  two  parasites  are  sometimes  found  together  and  sometimes  sepa- 
rately.   When  the  bacillus  is  abundant  death  quickly  follows  its  ap- 
I)earance,  and  the  disease,  spreading  rapidly,  will  sometimes  destroy  a 
whole  school  in  a  sin«»Ie  day.     At  times  this  bacillus  appears  so  short  a 
time  before  the  spinning  of  the  cocoon  that  the  worms  are  able  to  mcunn 
into  the  branches,  and  even  make  their  cocoons  and  become  chrysti- 
lides.    Then,  however,  the  disease  overcomes  them  and  their  putrefaction 
produces  foul  cocoons.    This  case  is,  however,  more  rare,  and  in  general 
the  bacillus  is  not  often  found  in  the  chrysalis.     When  the  ferment 
alone  appears,  the  disease  progresses  diti'erentl3\    The  worms  then  show 
the  same  languor  on  the  approach  of  the  spinning  period,  and  the  same 
indisposition  to  make  their  cocoons;  but  even  then  they  mount  the 
branches,  perform  their  work  of  spinning,  are  transformed  into  chrysa- 
lides, and  these  into  moths  which  may  have  a  fine  appearance.    The 
silk  crop  may  even  be  exceptionably  good ;  but  where  this  state  has 
existed,  when  the  worm  has  been  without  its  usual  agility  at  the  spin- 
ning time,  where  it  ha^  shown  this  apparent  laziness,  then,  though  the 
cocoons  be  of  the  firmest  and  the  moths  the  finest,  still  there  will  exist  a 
weakness,  a  constitutional  debility  that  will  show  itself  in  the  next  gen- 
eration.   This  is  the  only  way  in  which  flaccidity  is  hereditary,  in  this 
l>redisposition  of  the  worm  to  succumb  to  disease  on  account  of  the  af- 
fection which  weakened  but  which  did  not  kill  the  parent. 

When  these  apparent  troubles  are  seen,  we  need  look  no  farther  fcr 
signs  of  the  malady,  but  at  once  reject  the  stock  as  unfit  for  reproduction. 
But,  as  it  is  not  always  possible  for  the  egg-producer  to  have  thub 
watched  the  rearing  of  the  worms,  it  will  be  well  to  describe  a  means 
by  which  flaccidity  may  be  detected  in  the  chrysalis,  so  that  if  the  stock 
»^e  unfit  for  egg  production  the  cocoon^s  may  be  stifled  and  their  \'aluo 
aot  injured  by  the  emergence  of  the  moth.  For  this  purpose  we  can  do 
10  better  than  give  a  translation  of  the  instructions  published  by  M. 
^asteur  on  this  point,  with  their  accompanying  illustrations.*  They  are 
i«  follows : 

^  Cut  away  the  wall  of  the  thorax  of  the  chrysalis  with  fine  scissors, 
Id  shown  in  Plate  II,  Fig.  2,  so  as  to  reveal  the  stomach  «.    Draw  this 

*  Etudes  Sur  la  Maladie  des  Vers  a  Soie,  vol.  i,  p.  233. 
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out  with  a  pair  of  tweezers.  The  restricted  part  of  the  dipcRtive  tube, 
which  unites  the  stomach  with  the  uriual  sack,  w,  should  tlien  be  cut. 
The  anterior  part  of  the  digestive  tube  now  alone  hokls  the  stomach  in 
place,  and  this  easily  gives  way.  Lay  the  small  ball  thus  withdrawn  on 
a  glass  slide  and  scratch  away  the  very  soft  fatty  envelope  which  covers 
the  interior.  Of  this  interior  substance  take  a  piece  as  big  ns  the  head 
of  a  pin,  wash  it  with  a  drop  of  distilled  water,  and,  placing  it  upon  a 
slide  with  a  cover-glass  over  it,  examine  it  with  a  microscope  magnify- 
ing about  four  hundred  diameters.  With  a  little  experience  this  work 
may  bo  done  very  rapidly.  It  would  be  well  to  take  out  at  the  same 
time  the  stomachs  of,  say,  twenty  chrysalides,  and  lay  tliemonas  many 
glass  slides.    *    *    * 

**The  lirsrfew  days  after  the  formation  of  the  chrysalis  the  contents 
of  the  stomach  are  generally  very  liquid,  which  makes  their  extraction 
inconvenient.  It  is  better  to  make  these  observations  seven  or  eight 
days  after  the  spinning  begins,  when  the  matter  will  be  found  to  have 
more  cpnsistence.  *  •  •  Plate  III,  Fig.  1,  shows  the  appearance 
of  the  ferment  found  in  flaccid  chrysalides  under  a  magnifying  power 
of  four  hundred  diameters.  It  is  associated  with  the  ddbris  of  leaves, 
morsels  of  the  trachea,  and  chlorophyl  cells.  These  matters  ordinarily 
accompany  the  little  ferment  in  the  stomach  of  the  chrysalis  because  of 
the  incomplete  digestion  of  the  leaf  whenever  it  is  submitted  to  fermen- 
tation." 

P^BRINE. 

Symptoms. — "The  disease,  pSbrine^  shows  itself  Outwardly  by  the 
dwindling  away  of  the  worms  and  their  inequality  of  size;  eating  little, 
they  do  not  grow  as  large  as  when  in  their  normal  state.  At  the  end 
of  a  few  days  black  spots  frequently  make  their  appearance  on  the  skin, 
resembling  punctures  or  burns."*  Plate  II, Fig.  4,  "represents,  twice 
the  natural  size,  the  anterior  part  of  the  body  of  sick  worms  covered  with 
the  spots  of  which  I  treat.  In  one  of  the  worms,  a,  they  are  just  becom- 
ing visible,  and  the  eye  should  be  aided  by  a  magnifying  glass  to  render 
them  distinct ;  the  other,  ft,  shows  them  farther  advanced,  easily  recog- 
nizable with  the  naked  eye,  if  the  worm  be  examined  with  a  little  at- 
tention. Finally,  Fig.  3  shows  one  ring  spotted  with  the  pSbrine,  mag- 
nified to  six  diameters.  For  this  cut  was  chosen  a  worm  bearing  two 
kinds  of  niarks,  one  with  clear  cut  edges,  the  others  surrounded  with  a 
halo.  The  first  are  wounds,  the  others  tne  true  spots  belonging  to  the 
disease  and  serving  a«  an  indication  of  its  existence,  if  not  always,  at 
least  under  many  circumstances.  The  halos  in  question  have  generally 
a  yellowish  tint;  they  must  be  observed  through  a  magnifying  glass  to 
1)0  well  seen.'M  "The  anal  horn,  the  prolegs,  the  soft  parts  between  the 
rinj;s  are  especially  subject  to  these  black  spots.  In  the  interiopof  the 
body  microscopic  observation  reveals  the  presence  of  innumerable  cor- 
l)iiscles  of  an  ovoid  shape  (Plate  III,  Fig.  2),  filling  the  cells  of  the  walls 
ol"  the  stomach,  those  ot  the  silk  glands,  the  muscles,  the  fatt3^  tissue, 
the  skin,  the  nerves,  in  a  word,  all  the  portions  of  the  body.  There  are 
often  so  many  of  them  that  the  cells  of  the  silk  glands  become  swollen 
and  white  and  appear  to  the  naked  eye  to  besprinkled  over  with  chalky 
spots ;  the  silky  liquid  always  remains  exempt  from  this  parasite,  but 
it  is  much  less  abundant  than  when  the  worm  is  in  a  healthy  state."  J 

*  Maillott  Legons  surJe  Vers  a  sole  du  Mincer ^  cfc,  p.  96. 

t  Pasteur,  l^tudeSj  <f-c.,  p.  15. 

t  MaiUot,  Lemons f  #-c.,  pp.  96,  97. 
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Ill  addition  to  these  exterior  symptoms  it  is  noticed  that  the  prologs 
do  not  seem  to  attach  tliemsclves  easily  to  objects.  In  the  chrysalis  the 
abdomen  is  very  much  swollen  and  the  rings  stretched,  while  in  the 
moth,  part  of  the  body  and  the  wings  have  a  leaden  color.  This  must 
not  be  confounded  with  a  certain  natural  brownness  which  some  healthy 
moths  exhibit  and  which  extends  over  the  whole  body. 

Tests  for  the  Determination  of  Fibrins. — The  corpuscles  mentioned  in 
the  above  quotation  are  found  in  all  the  stages  of  the  insect's  life  from 
the  etgg  to  the  moth,  whence  they  again  pass  from  the  mother  into  the 
^g^.  The  disease  is,  therefore,  strictly  speaking,  more  hereditary  than 
is  flaccidity,  which  passes  from  one  generation  to  another  only  in  an  indi- 
rect manner,  as  already  described.  It  has  been  found  that  corpuscles 
in  the  male  cannot  affect  the  eggs,  and  that  the  disease  parses  from  the 
female  only.  Pasteur  took  advantage  of  these  points  in  his  system  of 
microscopic  selection.  By  making  an  examination  of  the  female  moth 
he  was  enabled  to  predict  that  if  she  were  p^brinous  her  issue  would 
also  be  jiffected  with  the  malady,  while  if  she  were  healthy  the  eggs 
also  would  be  free  from  its  germ.  He  found,  if  the  pSbrine  were  con- 
tracted after  the  fourth  molt,  that,  under  ordinary  circumstances,  the 
larva  would  show  no  external  signs  of  it,  while  the  moth,  and  there- 
fore her  issue,  would  be  found  to  be  swarming  with  corpuscles.  It  is 
wise,  if  the  stock  is  to  be  used  for  reproduction,  to  microscopically  ex- 
amine some  of  the  worms  which  spin  last,  in  search  of  the  parasite. 
If  any  of  the  school  are  diseased,  these  laggards  will  most  certainly  be. 
Unless  the  insects,  therefore,  be  submitted  to  examination  at  this  time 
or  while  in  the  chrysalis  state,  the  silk-raiser  may  have  no  means  cf 
ascertaining  whether  or  not  the  i)6brine  exists  until  the  contents  of  the 
moth  are  placed  under  the  microscope,  when  it  will  be  too  late  to  stifle 
the  cocoons.  There  is  none  of  the  languor  in  pdbrinous  worms  which 
is  found  in  the  flaccid  larvae  just  before  spinning.  The  sericulturist 
therefore,  who  wishes  to  obtain  good  stock,  will,  if  wise,  make  the  ex- 
amination of  the  larva  and  afterwards  follow  up  the  process  through 
the  different  operations  to  be  hereinafter  described. 

Ifiolation  and  Examination  of  the  Moths. — If  left  to  themselves  the 
insects  remain  in  the  chrysalis  state  for  from  two  to  three  weeks  in  our 
ordinary  summer  weather.  This  development  may,  however,  be  has- 
tened or  retarded  by  increasing  or  lowering  the  temperature.  This 
fact  is  taken  advantage  of  to  obtain  a  few  adult  insects,  which  may  be 
microscopically  examined  before  the  whole  lot  becomes  fully  developed. 

We  were  very  much  pleased  with  Maillot's  method,  which  he  explained 
and  exhibited  to  us  at  Montpellier,  in  1884,  and  here  give  a  description 
of  it  in  his  own  words:  *' Three  or  four  days  before  the  cocoons  are  taken 
from  the  branches,  we  take,  here  and  there,  from  the  early  spinners  as 
well  as  from  the  late,  several  hundred  cocoons;  as,  for  t^xample,  five 
hundred  from  a  lot  of  90  pounds.  This  sample  should  be  placed  in  au 
oven  or  warm  room,  where  it  will  be  kept  day  and  night  at  a  tempera- 
ture of  from  100°  to  110°  F.,  and  a  high  degrse  of  humidity.  In  this 
way  the  formation  of  the  moths  is  hastened.  As  during  this  time  the 
cocoons  of  the  lot  itself  are  remaining  at  a  temperature  of  from  75°  to 
900,  and  often  during  the  night  at  even  lower  temperatures,  we  shall 
still  have  time  to  stifle  them  if  the  lot  is  discarded,  or  to  string  them 
into  chains  if  on  the  contrary  it  proves  healthy. 

"Every  two  days  we  take  ten  chrysalides  from  the  sample  and  exam- 
ine them  microscopically  for  cori)uscles.     If  we  find  them  in  the  first 
eight  or  ten  days,  no  matter  in  how  small  quantities,  w©  can  be  sure 
hat  the  proportion  of  pcbrinous  moths  will  be  considerable.    When 
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the  chrysalides  are  mature,  which  is  easily  seen  by  their  eyes  becomiBg 
black  and  the  eggs  harder  to  break  under  the  pestle,  and  also  that  some 
of  them  are  turning  into  moths,  we  proceed  to  the  definite  examination. 
We  crush,  one  by  one,  the  moths  which  have  come  out  and  the  chrysa- 
lides which  remain,  and  search  for  corpuscles;  the  per  cent,  which  is 
thus  found  will  not  differ  materially  from  that  which  exists  in  the 
whole  lot.^* 

The  examination  of  the  chrysalides  here  mentioned  may  be  made  in 
the  manner  already  described  when  searching  for  tiie  ferment  of  flac- 
cidity  and  at  the  same  time. 

Proceeding  now  with  stock  of  which  the  purity  has  been  ascertained 
by  one  or  more  of  the  different  methods  of  observation  above  described, 
200  cocoons  should  be  selected  for  each  ounce  of  eggs  that  it  is  desired 
to  produce.  In  making  this  selection  great  care  should  be  exercised  in 
taking  only  cocoons  that  are  fine  in  texture  and  firmly  made.  This 
fineness  is  one  of  the  prerequisites  of  a  first-class  cocoon.  What  is 
meant  by  this  difference  in  texture  will  be  seen  by  an  examination  of 
Plate  IV,  Figs.  3  and  4,  the  former  being  fine  and  the  latter  coarse. 
The  firmness  of  the  cocoon,  depending  as  it  does  on  the  amount  of  silk 
which  it  contains,  is  an  indication  of  the  vigor  of  the  worm  and  another 
item  to  be  considered  in  selecting  stock  for  reproduction.  Eules  have 
been  given  for  the  determination  of  the  sex  of  the  inclosed  insect,  and 
among  them,  perhaps  the  most  common,  is  the  assertion  that  those 
that  are  constricted  at  the  middle  (Plate  lY,  Fig.  3)  contain  males,  while 
those  not  constricted  (Fig.  4)  contain  females.  This,  however,  may  be 
regarded  as  an  indication  rather  than  a  fixed  rule,  and  there  are  races 
in  which  the  cocoon  is  almost  uniformly  constricted  and  others  where 
the  reverse  is  true.  But  this  careful  selection  for  sex  is  comparatively 
unimportant,  and  we  consider  it  wiser  to  choose  the  cocoons  in  relation 
to  their  firmness  and  texture  and  trust  to  chance  to  bring  as  many  male 
moths  as  female.  Double  cocoons,  where  two  worms  have  spun  to- 
gether, should  never  be  used  in  egg-making. 

The  proper  cocoons  having  thus  been  selected  they  should  be  strung 
upon  stout  threads  about  3  feet  long.  Care  should  be  taken  not  to 
prick  the  chrysalides  with  the  needle  while  passing  it  through  the  end 
of  the  cocoon  in  making  the  chains.  These  chains  should  then  be  hung 
in  a  cool,  darkened  room,  while  waiting  for  the  moths  to  emerge.  They 
should  not  be  placed  near  any  object  which  would  be  soiled  by  the 
secretions  emitted  by  the  moths  on  their  emergence  from  their  cocoons. 

Previous  to  this  emergence  there  should  be  prepared  for  each  ounce 
of  eggs  to  be  produced,  about  one  hundred  small  bags  of  fine  muslin 
(cheese  cloth  makes  a  good  material),  made  in  the  following  manner: 
Cut  the  cloth  in  pieces  3  by  6  inches,  then  fold  one  end  over  so  as  to 
leave  a  single  edge  of  about  three-quarters  of  an  inch,  as  shown  in  Plate 
IV,  Fig.  1.  This  should  be  sewn  up  into  a  bag  with  the  upper  end  open 
aud  then  turned  inside  out  so  that  the  seams  will  cause  the  sides  to 
bulge.  Thus  completed  they  are  called  "  cells.''  The  cells  should  be 
strung  on  a  cord  stretched  across  the  room.  Some  trouble  having  been 
experienced  in  keeping  the  moth  from  crawling  out  of  the  cell  at  either 
side  of  the  pin,  which  is  the  method  of  closing  it  shown  in  the  figure, 
the  scheme  shown  in  Plate  IV,  Fig.  2,  was  adopted  in  this  office.  This 
consists  in  clamping  the  bags  in  fours  between  two  sticks  of  wood,  rough 
sawn,  about  one-half  by  one-quarter  inch  through,  and  14  inches  long. 
They  are  bound  together  by  rubber  bands  and  may  be  laid  across  par- 

**  Maillot,  Lecons,  ^o.,  p.  250. 
15  AG— '86 
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allel  wires  stretched  across  the  room  at  about  13  inches  apart.  M. 
Pasteur  suggests  that  a  simple  piece  of  cloth  about  4  inches  square  be 
used  instead  of  the  sack.  The  moth  lays  her  eggs  on  this  and  is  then 
retained  by  being  fastened  to  the  cloth,  the  comer  of  which  is  turned 
up  over  her  and  a  pin  passed  through  it  and  over  her  wings.  Some 
trouble  has  been  experienced  by  this  process,  as  the  eggs,  if  not  properly 
gummed  to  the  clotli,  will  sometimes  fall  off  and  be  lost,  and  the  moths, 
not  being  confined  as  In  the  sacks,  will  wander  to  other  cloths  and 
get  their  eggs  mixed  with  those  of  other  moths,  which  would  be  detri- 
mental to  the  microscopical  selection  to  be  hereafter  described.  It  has 
the  advantage,  however,  of  enabling  the  microscopist  to  avoid  the  labor 
of  turning  the  sacks. 

The  moths  emerge  from  the  cocoons,  as  a  rule,  from  6  to  8  o'clock  in 
the  morning.  At  the  latter  hour  many  of  them  will  be  found  coupled 
and  clinging  to  the  chains.  These  should  be  carefully  taken  by  the 
wings  and  placed  upon  a  table  by  themselves,  the  single  moths  being 
placed  upon  another  table  where  they  will  couple  if  the  sexes  are 
eveinly  divided.  They  should  then  be  transferred  to  the  other  talkie  as 
the  fluttering  of  the  male  moths  is  apt  to  disturb  the  couples.  These 
should  be  left  together  until  4  or  5  o'clock  in  the  afternoon,  when  they 
may  be  separated  by  drawing  them  gently  apart  by  the  wings.  The  fe- 
males should  then  be  placed  in  the  cells  or  upon  the  cloths  already  de- 
scribed, where  they  will  at  once  commence  their  egg  laying,  completing 
it  in  about  thirty-six  hours.  Most  of  the  males  may  then  be  thrown 
away,  though  it  may  be  wise  to  keep  a  few  of  the  more  active  ones  to 
compensate  for  any  superbundance  of  females  in  the  issue  of  the  follow- 
ing day.  But  little  difficulty  will  be  encountered  in  distinguishing  the 
sexes,  the  males  being  noticeable  by  their  smaller  abdomens,  more  ro- 
bust antennae  and  by  their  greater  activity. 

When  the  eggs  have  been  laid,  the  microscopical  examination  of  the 
moths  should  be  made  with  a  view  to  ascertaining  whether  or  no  they 
are  aflflicted  with  pSbrine,  The  entire  moth  should  be  ground  up  with 
a  few  drops  of  distilled  water  in  a  small  glass  mortar  (2-ounce  is  a  con- 
venient size).  A  drop  of  this  water  is  then  taken  with  a  medicine  drop- 
per and  placed  upon  a  glass  slide  with  a  cover- glass  over  it.  It  is  then 
microscopically  examined  with  a  power  greater  than  three  hundred  di- 
ameters. Plate  III,  Fig,  2,  shows  a  field  very  highly  charged  with  the 
corpuscles  of  the  pdbrine.  When  the  moths  are  allowed  to  lie  before 
examination  for  some  time  after  their  death,  they  will  be  found  to  con- 
tain other  germs  peculiar  to  i)utrefaction.  These  do  not  indicate  any 
disease  that  would  affect  the  egg  or  its  issue;  nor  does  their  presence 
imply  any  lack  of  vigor  in  the  parents.  They  are  simply  post  mortem 
parasites.  Great  care  should  be  taken  in  cleansing  the  mortar,  x)estle 
and  other  implements  before  making  an  examination,  by  washing  them 
in  an  abundance  of  water  and  rinsing  them  thoroughly  with  distilled 
"vater.  In  making  the  above  examination  only  the  corpuscle  of  pSbrine 
iieed  be  looked  for.  The  bacilli  and  ferments  of  flaccidity  are  rarely 
"ound  in  the  moth. 

The  corpuscle  of  the  pdbrine  is  generally  oval,  though  sometimes  pear- 
shaped  in  form,  being  from  3  to  4  m*  on  its  greatest  axis  and  about  one- 
lalf  that  length  on  the  shorter.  It  is  generally  found  singly  The  fer- 
-nent  of  flaccidity  is  usually  found  in  short  chains,  whose  links,  almost 
spherical,  have  a  diameter  of  about  1  a*.  The  two  organisms  were  very 
generally  confounded  twenty-five  years  ago,  and  much  confusion  yet 
prevails  among  writers  in  reference  to  them. 

•  1  ^=0.001™  =  0.00004  inch* 
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"wmTEBma  the  bogb. 

Tjo  egg  of  the  silk- worm  moth  is  of  a  bright  yellow  color  when  laid, 
bnt,  if  properly  fecnndated,  it  tarns  gradually,  in  five  or  six  days,  to  an 
ashen  or  bluish  gray,  or  sometimes  to  an  earthy  yellow.  If  sterile  it 
retains  its  original  hue.  It  is  oval  and  slightly  flatteued  in  shape,  beiuji; 
iiiilontcd  on  one  side.  Near  one  end  a  small  spot  maybe  observed. 
This  is  called  the  micropyle^  and  is  the  opening  through  which  the  fccnn- 
ilatiug  liquid  is  injected  just  before  the  egg  is  deposited  by  the  female. 
After  fecundation  and  before  deposition  the  egg  is  covered  with  a 
crummy  varnish  which  closes  the  micropyle  and  serves  also  to  stick  to 
the  object  upon  which  it  is  laid.  It  is  at  the  micropyle  also  that  the 
young  larva  always  eats  its  way  through  the  shell.  The  mean  diameter 
of  the  egg  is  about  1  millimeter  (one  twenty-fifth  of  an  inch)  though  it 
varies  with  the  race.  In  a  standard  ounce  of  25  grams  (28J  grams 
=  1  oz.  avoirdupois)  there  are  about  50,000  eggs  of  the  small  Japanese 
races,  37,500  of  the  ordinary*  yellow  annual  varieties,  and  from  30,000 
to  35,000  in  the  races  with  large  cocoons.  The  specific  gravity  of  the 
eggs  is  slightly  greater  than  water,  Haberlandt  having  placed  it  at  1.08. 

The  eggs  may  be  removed  from  the  cloths  on  which  they  are  laid  by 
soaking  them  some  time  in  water,  which  softens  the  varnish  surrounding 
them,  and  then  scraping  them  off  with  a  paper-cutter  or  an  ordinaiy 
table-knife. 

While  changing  color  the  contents  of  the  egg  undergo  a  chemical 
change,  absorbing  oxygen  and  giving  off  carbonic  acid.  This  absorption 
of  oxygen  is  very  active  during  the  first  six  days,  after  which  it  rapidly 
declines  and  continues  at  a  very  low  figure  during  the  months  which 
precede  the  hatching.  The  eggs  should,  therefore,  be  wintered  in  such 
a  manner  that  they  may  have  plenty  of  air ;  otherwise  their  development 
will  be  seriously  interfered  with.  They  must  not  be  packed  in  too  thick 
layers,  but  should  be  spread  out  thinly.  For  these  reasons  the  eggs  at 
this  Department  are  kept  through  the  winter  in  boxes  of  perforata  tin, 
the  bottoms  of  which  have  a  surface  of  6i  square  inches,  each  box  con- 
taining not  more  than  one-quarter  of  an  ounce  of  eggs. 

The  atmosphere  in  which  the  eggs  are  kept  should  neither  be  too  dry 
nor  too  humid.  M.  Beauvais  found  a  saturation  of  50  per  cent,  to  be  the 
most  suitable  condition  of  the  air,  as  when  it  is  below  that  i>oint  the 
liquids  of  the  egg  evaporate  so  rapidly  as  to  require  a  highly  saturated 
atmosphere  for  their  incubation.  Excessive  moisture,  on  the  other  hand, 
will  assist  the  formation  of  mold,  which  will  quickly  injure  the  contents 
of  the  egg.  The  eggs  should  be  frequently  inspected,  and  whenever 
such  mold  is  discovered  it  should  be  quickly  brushed  off  and  the  eggs 
removed  to  a  drier  localitv. 

Liider  natural  conditions  the  egg  undergoes  a  partial  development  as 
soini  as  laid,  as  sliowu  by  its  changing  color.  After  oviposition,  and 
'.!i:til  subjected  to  cold,  the  eggs  of  the  annual  races  are  not  capable  ot 
li:if<)iing  out.  This  is  the  rule,  although  we  often  find  in  a  batch  of  an- 
r«'ial  e;,^gs  a  few  accidental  bivoltins  that  hatch  some  fifteen  days  after 
!  I.iy  aie  laid.  The  number,  however,  is  very  slight,  and  it  has  been  de- 
i»  1  ii:iiie<l  that  the  temperature  to  which  they  are  submitted  in  no  way 
aiuis  the  result.  During  this  period,  which  we  will  call  prehibenial, 
tilt  i*;4>is  may  be  kept  at  any  ordinary  temperature,  however  warm,  but 
once  I  hey  are  submitted  to  the  cold  of  winter  a  certain  change  takes 
place  in  them,  the  nature  of  which  has  not  as  yet  been  determined,  and 
their  subsequent  warming  may  then  result  in  hatching.  As  in  our 
climate  warm  days  are  quite  frequent  in  late  winter,  it  becomes  of  the 
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greatest  moment  that  the  eggs  be  kept  below  the  hatching  temperature 
until  the  foliage  on  which  the  worms  are  to  feed  is  developing  and  all 
danger  from  late  frosts  is  at  an  end.  The  period  of  hibernation  may  be 
lengthened  by  keeping  the  eggs  in  a  cool,  dry  cellar,  with  a  northerly 
exposure,  and  in  general  this  will  suffice:  But  in  such  a  case  the  tem- 
perature is  more  or  less  variable,  and  the  embryo  may  have  been  started 
in  its  development  only  to  be  checked  by  renewed  cold.  When  kept  at 
a  unitbrm  low  temperature,  after  having  once  been  cooled,  development 
is  imperceptible,  and  when  afterward  exposed  to  the  proper  hatching 
conditions,  the  resultant  worms  will  prove  more  vigorous.  Some  ex- 
periments made  in  Italy  during  the  last  few  years  seem  to  indicate  that 
additional  vigor  will  be  imparted  to  the  race  if  the  eggs  are  kept  at  a 
rather  high  temperature  during  the  prehibemal  period,  and  that  it  may 
be  well  to  prolong  this  period  artificially  up  to  the  first  of  January.* 
These  experiments,  however,  have  led  as  yet  to  no  wide  application  of 
the  process. 

When  small  lots  of  eggs  are  to  be  wintered,  they  may  be  placed  in 
ordinary  boxes  in  the  cellar,  care  being  taken  to  observe  the  precautions 
noted  above  as  to  ventilation,  humidity,  and  temperature.  They  should 
also  be  protected  from  rats,  ants,  and  other  vermin.  But  where  great 
quantities  are  to  be  stored  it  will  be  well  worth  while  to  construct 
special  hibernating  boxes,  where  the  requisite  conditions  may  be  regu- 
lated with  nicety  and  precision.  Such  an  one  has  been  constructed  dur- 
ing the  past  summer  for  this  office,  and  it  is  hoped  by  its  aid  that  eggs 
may  be  kept  from  hatching  until  well  into  the  summer-  It  is  unneces- 
sary, however,  to  give  a  description  of  it  here,  though  in  our  next  an- 
nual report  it  may  prove  worth  while  to  summarize  the  results  obtained 
from  eggs  wintered  in  it. 

In  preparing  this  article,  we  have  profited  largely  by  the  work  of  M. 
Pasteur  upon  the  diseases  of  Silk-worms,  and  upon  the  "Lessons^  of  M, 
Maillot,  director  of  the  French  sericultural  station  at  Montpellier.  We 
would  recommend  this  latter  work  to  the  careful  attention  of  all  silk- 
raisers  acquainted  with  the  French  language.  On  account  of  their  ex- 
cellence we  have  copied  from  Pasteur  the  figures  of  Plates  11  and  III, 
and  from  Roman's  "Manuel  du  Magnanier,"  Fig.  1,  of  Plate  lY. 

MISCELLANEOUS  INSECTS. 

DESTEUCTIVE  LOCUSTS,  OR  "GRASSHOPPERS." 

Order  Oethoptbbaj  Family  AOBiDiD-ffl. 

These  insects  have  occupied  rather  more  than  their  usual  share  of 
Qotice  during  the  year,  as  there  has  not  only  been  a  good  deal  of  injury 
/hroughout  the  Atlantic  States  by  non-migratory  species,  but  spedal 
levastatioT^  ^^  *hp^  ^  icifi^  ^'^is*-,  «»  ^^so  in  pp^^ts  of  the  Northwest. 

(%jaiopuyiiti8  hjfi.>tu8j  Thomas.) 

Ui  a  paper  read  bo/ore  the  late  meeting  of  the  American  Association 
or  the  Advancement  of  Science,  we  remarked  that  ^<  plausible  theories 

*  See  article  of  Victor  Rollat,  copied  fix>m  II  Bacologo  italiano  into  Le  Jlianiteur  dm 
«oiM  j.xrnr^  Ootobdr  17,  24,  31,  and  November  7, 1885. 
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have  been  elaborated  to  show  that  there  is  a  certain  periodicity  in  locnst 
visitations  and  a  connection  with  snch  visitations  and  snn-spots.  How- 
ever this  may  be,  no  one  cognizant  of  the  facts  can  donbt  the  connec- 
tion between  serions  locnst  iiynry  and  business  depression,  or  that  there 
has  been  a  certain  periodicity  in  wide-spread  locnst  injury,  averaging 
about  every  eleven  years.  This  last  fact  may  explain  the  exceptional 
sensitiveness  and  anxiety  which  locust  increase  has  this  year  caused 
among  the  farmers  of  the  trans-Mississippi,  as  more  than  the  average 
interval  has  past  since  the  last  serious  devastations  began  and  just  a 
decade  since  their  height  was  reached." 

We  have  each  year,  since  the  Government  investigation  of  the  species 
began,  in  1877,  endeavored  to  accumulate  sufficient  data  to  predicate 
upon  the  possibilities  for  the  ensuing  year,  though,  as  stated  in  our 
last  annual  report,  absence  from  the  country  and  other  reasons  pre- 
vented our  doing  so  in  1884. 

Beports  came  quite  early  in  the  season  of  great  abundance  of  young 
locusts  hatching  out  in  the  Platte  Valley  country,  and  they  were  suffi- 
ciently serious  to  justify  our  sending  out  one  of  the  agents  of  the  Di- 
vision, Mr.  Lawrence  Bruner,  to  make  investigations  and  ascertain  the 
facts.  His  reports  proved  that  the  fears  were  groundless,  as  the  young 
locusts  referred  to  proved  to  be  what  are  known  as  native  or  non-migra- 
tory species  which  were  unusually  numerous.  Later  in  the  season,  how- 
ever, reports  came  of  injury  by,  and  increase  of,  locusts  in  parts  of  the 
Northwest,  and  an  investigation  ordered  of  these  reports  proved  that 
the  anxiety  felt  by  the  people  of  the  Northwest  had  more  real  founda- 
tion. Mr.  Bruner's  report  of  this  investigation,  which  will  be  found 
among  the  reports  of  agents,  shows  that  not  only  were  the  non-migra- 
tory species  very  abundant,  but  that  this  particular  spretus  had  greatly 
increased  in  numbers  and  was  moving  in  flights  to  the  South  and  South- 
east. There  is  no  donbt  but  that  considerable  areas  within  that  country 
have  been  stocked  with  eggs,  and,  should  the  weather  prove  favorable 
to  locust  development,  there  may  be  considerable  injury  done  in  1886, 
particularly  since  Mr.  Bruner  noticed  a  scarcity  of  natural  enemies.  But 
there  is  one  encouraging  side  to  this  rather  foreboding  outlook,  viz,  (1) 
that  the  heavy  rains  and  storms  which  prevailed  there  last  autumn 
were  prejudicial  to  the  insects,  and  (2)  that  under  the  most  favorable  con- 
ditions to  locust  increase,  the  injury,  for  the  various  reasons  given  in  the 
Si^cond  Be]K)rt  of  the  United  States  Entomological  Commission,  and 
chiefly  the  advance  of  settlement  and  cultivation,  can  never  be  as  wide- 
spread as  it  was  between  1874  and  1877. 

THE  OAUFOBNIA  MIGBATOBY  LOOUST. 

(Melanoplus  devastator  Scudder.) 

Already  in  May  the  correspondence  of  the  Division  and  the  reports  in 
the  press  showed  that  the  people  of  California  were  becoming  alarmed 
at  the  unusual  injury  being  caused  by  some  locust  in  California.  Tlu- 
injurywas  done  more  particularly  in  the  northern  portions  of  the  Stau, 
ami  especially  in  the  San  Joaquin  Valley.  At  first  there  was  a  good 
deal  of  doubt  as  to  what  species  was  concerned  in  this  injury,  and  not 
until  specimens  had  been  received  by  us  from  Profs.  C.  H.  Dwindle  and 
E.  W.  Hilgard  and  from  Mr.  C.  W.  Brooks,  was  the  species  properly 
determined  to  be  the  Melanoplus  devastator  (Plate  VIII,  Pigs.  1,  2,  3, 4, 
and  5).  The  specimens  were  from  Fresno  and  Yuba  Counties,  and  in- 
cluded also  a  few  other  species,  associated  incidentally  with  devastator ^ 
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and  notably  Oaloptenus  differentiaHs^  a  species  occurring  firom  the  At- 
lantic to  the  Pacific,  and  which,  though  ordinarily  sedentary,  is  capable 
under  exceptional  circumstances  of  extended  flights.*  Feeling  the  im- 
portance of  the  subject  to  the  California  people,  Mr.  D.  W.  Coquillett, 
of  Anaheim,  was  commissioned  and  instructed  to  make  a  thorough  in- 
vestigation of  the  occurrence  cited. 

Mr.  Coquillett's  report  is  included  among  the  reports  of  agents,  aiul 
it  will  be  unnecessary,  therefore,  to  go  into  any  details  here.  Mr.  Albert 
Koebele  was  also  commissioned  to  make  observations  at  Eolsom,  and 
some  notes  from  him  are  also  added. 

We  may  remark,  however,  that  although  Mr.  S.  H.  Scudder,  in  his 
original  characterization  of  Melanoplus  devastator,  correctly  inferred  that 
this  species  "  probably,  rather  than  M.  atlanis,  is  the  source  of  most  of 
the  damage  to  crops  in  California,^  t  yet  this  is  the  first  year  in  which 
it  has  been  reported  and  recognized  as  an  injurious,  and  at  the  same 
time  migratory,  species.  In  considering  the  injurious  species  of  the 
Pacific  coast,  in  the  First  Report  of  the  United  States  Entomological 
Commission,  this  species  was  not  mentiooed.  Subsequent  reports 
showed,  on  the  contrary,  that  Camnula  jpellucida^  Scudder,  was  the  chief 
culprit-t  In  fact,  this  was  the  species  that  did  the  injury  in  1878  and 
1879,  as  will  be  seen  by  the  correspondence  with  Mr.  J.  G.  Lemmon,  of 
Sierra  Valley,  Cal.,  and  by  other  data,  recorded  on  pages  246-257 
of  the  Seconil  lleport  of  the  Commission.  The  specimens  transmitted 
to  us  from  Siena  Valley  and  other  places  in  1878  and  1879  by  Mr.  Lem- 
mon proved  to  be  Camnula  jyellucida,  but  a  few  specimens  of  another 
species  which  Mr.  Lemmon  calls  "a  suspicious  species,  which  I  fear  is 
Caloptenus  atlanis,^^  proved  to  be  M.  devastator.  This  last  was' also  found 
by  Dr.  Packard  on  his  Western  trip  in  1877,  and  is  figured  on  Plate  xvii, 
Figs.  2,  3,  19,  and  20  of  the  Second  Eeport  of  the  Commission. 

It  was  rather  remarkable,  therefore,  to  find  Melanoplus  devastator  the 
chief  culprit  the  present  year.  For,  while  other  species,  some  of  them 
common  to  the  Atlantic  coast,  as  will  be  seen  by  Mr.  Ooquillett^s  re- 
port, were  also  concerned  in  the  injury,  this  was  by  far  the  most  nu- 
merous, as  the  observations  of  all  correspondents  and  the  specimens 
received  bear  evidence.  This  species  is  really  the  Pacific  coast  repre- 
sentative of  our  Eocky  Mountain  species,  or  M.  spretus,  and  in  fact 
mauy  of  the  longer  winged  specimens  resemble  it  so  closely  that  it  is 
not  surprising  that  the  first  references  to  its  injury  the  present  year 
were  under  this  name. 

In  all  essential  particulars  the  habits  of  devastator  are  identical  with 
those  of  spretus. 

Geographical  Range. — Mr.  Scudder,  in  his  original  characterization 

(/.  c,  p.  46),  records  it  as  ** being  especially  abundant  in  the  Shasta  Val- 

oy,  and  found  also  at  Sisson's  (Packard)  and  Sauzalito,  Cal.  (Behrens); 

occurs  about  Lake  Tahoe,  Eeuo,  and  Glen  Brook,  Nev.  (Packard);  aiitl 

was  taken  by  myself  sparingly  at  Beaver  Brook  and  Morrison,  Cal.'' 

'?he  specimens  we  received  in  1879  from  Mr.  Lemmon  came  from  Siena 

^alley.  Sierra  County,  California.    Mr.  Bruner,  in  his  "  First  contribu- 

^'on  to  a  knowledge  of  the  Orthoptera  of  Kansas,"  p.  138,§  records  the  spe- 

See  our  Seventh  Annual  Report  on  tlie  Inflects  of  Missouri,  pp.  153-165;  also  chap. 
«iii,  First  Report  United  States  Entomological  Commission. 

Entomological  Notes,  vi,  p.  46,  reprinted  from  Proceedings  Boston  Society  of  Nat- 
ural History,  vol.  xix,  ISTT-'TS. 

t  Second  Report  United  States  Entomological  Commission,  oh*pter  zii,  **  Looost  mv- 
•^<re8  in  CaUfomia.''  pp.  242,  ff. 
'  Waahbnm  ColL  BioL  Survey  of  Kansfts,  188S. 
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cies  from  California  and  a(\joining  portions  of  Oregon ;  also  occurring 
tliroughoat  Montana,  in  northern  Dakota,  in  Idaho,  and  northwestern 
Wyoming.  He  also  refers  to  this  species  a  single  pupa  found  by  Mr. 
F.  W.  Cragin  at  Garden  City,  Kans.  The  localities  in  California  from 
wliicli  we  received  the  species  during  the  past  year  are  as  follows: 
^liirysville,  Yuba  County  j  Sanders  and  other  points  in  Fresno  County; 
Jackson,  Amador  County;  Kapa  Yalley,  Kapa  County;  Atwater,  Mer- 
ced County ;  Folsom,  Sacramento  County ;  Valley  Springs,  Calaveras 
County. 

Characters  of  the  Species. — Even  to  an  experienced  entomologist  it 
becomes  a  matter  of  extreme  difQculty  to  distinguish  among  themselves 
the  three  most  destructive  and  migratory  species  of  Melanoplus  so  far 
known  to  occur  in  the  United  States.  We  have  already  set  forth  and 
iigared  in  detail  the  distinguishing  traits  between  spretus  and  atlaniSy 
and  devastator  is  in  many  respects  intermediate  between  them.  In  fact, 
the  chief  distinguishing  characters  of  import>ance  and  constancy  are  to 
be  found  in  the  structure  of  the  abdomen  in  the  male  sex.  The  follow- 
ing are  the  differences  in  the  cerci  as  tabulated  by  Mr.  Scudder:* 

Anal  corci  slender,  equal,  straight,  nearly  four  times  as  long  as  broad...  l£.deva«totar. 
Anal  corci  broad,  rarely  more  than  three  times  as  long  as  broad,  the 
apical  half  bent  on  the  basal : 

Anal  cerci  more  than  twice  as  long  as  broad • M*  atlanU. 

Anal  cerci  less  than  twice  as  long  as  broad • M.  spretus. 

Slight  as  these  difFerences  may  appear,  yet  experience  has  shown 
that  the  secondary  sexual  characters  are  by  far  the  most  persistent  of 
all  external  characters  that  can  be  observed  in  these  insects  and  in 
fact,  in  most  insects.  In  the  present  state  of  entomological  classifica- 
tion we  are  justified  in  regarding  as  distinct,  and  entitled  to  be  ranked 
as  "species,^'  such  forms  as  show  well-marked  secondary  sexual  char- 
acters, even  where  all  other  characters  are  evanescent  in  large  series  of 
specimens. 

In  general  appearance  and  colorational  characters  devastator  is  so 
much  like  spretus  that  it  is  not  worth  while  to  specify  differences,  espe- 
cially siuc^  the  color  is  a  very  variable  quantity  in  these  insectS|  that  of 
the  tibiae  in  all  three  species  under  consideration  varying  from  blue  to 
red,  and  in  some  specimens  even  being  greenish.  In  general,  devastator j 
as  compared  with  spretus^  has  the  colors  more  strongly  contrasting,  esi)e- 
(tially  the  vittne  on  the  outside  of  the  hind  thighs ;  and,  as  Mr.  Scudder 
has  pointed  out,  the  pronotum  seldom  has  a  distinct  black  band  at  the 
upper  part  of  the  deflected  lobes,  and  the  wing-covers  may  be  abso- 
lutely immaculate,  or  may  have  a  very  distinct  series  of  discal  quadrate 
spots.  Devastator  varies  a  good  deal  in  size,  and  the  wings  also  vary 
greatly  in  length,  but  while  they  often  fail  to  reach  the  tip  of  the  body, 
they  rarely  exceed  it  more  than  one-fifth  their  length  in  the  male; 
whrieas,  in  spretus  they  more  often  extend  in  the  male  about  one-third 
their  leiip:th  beyond. 

There  are,  however,  some  other  structural  characters,  which  permit  of 
separatiun  of  these  three  species.  All  of  them  having  the  tip  of  the 
anal  joint  notched  are  readily  distinguished  from  femur-rubrum.  In 
order  to  set  before  the  general  reader  more  carefully  than  can  be  done 
by  description  or  table  the  variations  in  the  structure  of  the  anal  parts 
by  which  these  species  can  be  determined,  we  have  reproduced  from  the 
First  Report  of  the  Entomological  Commission  the  figures  of  those  parts 
of  spretus  (PlskteYUlj  Fig.  6),  and  of  a<^anw  (Plate  VIII,  Fig.7),  which  can 

*  Entomological  Notes,  &«.,  vi,  p.  47. 
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be  compared  with  those  given  for  the  first  time  of  devastator  (Plate  VlJl, 
Fig.  5).  In  a  general  way  devastator  may  be  distinguished  from  the 
others  by  the  following  characters :  Cerci  slender,  more  than  thrice  as 
loDg  a«  broad,  not  narrowed  at  tip,  but  excavated  at  outer  third ;  more 
nearly  resembling  those  of  atlanis  than  spretus;  supra-anal  plate  ordi- 
narily with  the  median  ridges  suddenly  terminating  and  uniting  at 
posterior  third ;  tooth-like  appendages  at  base  narrow,  and  reaching,  on 
an  average,  to  nearly  one-half  the  length  of  the  plate;  in  this  last  char- 
acter it  more  nearly  resembles  femur  rubrum  than  either  spretus  or 
atlanis.  The  turned  up  anal  joint  is  usually  less  swollen  than  in  spretus, 
and  less  narrow  towards  the  tip  than  in  atUinis,  which  has  the  notch  less 
deep  and  the  two  lobes  not  so  well  defined. 

On  examining  a  i^^rge  mass  of  material  it  will  be  found  that  there  is 
variation  even  in  these  structural  details,  and  while  it  will  be  both  cor- 
rect and  more  in  accordance  with  modern  ideas  of  species  among  ento- 
mologists to  rank  devastator  as  distinct,  we  are  ourselves  more  inclined 
to  look  upon  devastator  as  a  mere  geographical  race  of  spretus.  How- 
ever, it  is  immaterial  whether  these  forms  be  called  races  or  distinct 
species.  We  would  refer  those  interested  in  further  discussion  of  the 
subject  to  the  remarks  on  spretus,  atlanis,  and  femur-rubrum  in  our 
Seventh  Report  on  the  Insects  of  Missouri,  pages  169-171.  One  con- 
clusion that  can  be  safely  drawn  from  the  study  of  large  material  of 
these  allied  species  is,  that  no  one  individual,  nor  a  few  individuals,  will 
suffice  to  properly  distinguish  the  forms.  It  is  by  a  total  average  of 
the  differences  as  they  present  themselves  in  large  series  that  the  spe- 
cies are  best  indicated  and  characterized. 

Remedies. — In  corresponding  with  those  interested  we  recommended 
the  means  that  have  been  found  most  effectual  against  the  unfledged 
insects  in  the  Mississippi  Valley  States  as  set  forth  in  the  first  and  sec- 
ond reports  of  the  Commission.  These  include  burning,  ditching,  and 
the  use  of  kerosene  or  coal-oil  pans.  A  new  method  of  warfare  adopted 
in  California  and  ^et  forth  by  Mr.  Coquillett  consists  of  the  use  of  arse- 
nic, sugar,  bran,  and  water,  the  proportions  being  one  part  by  weight 
of  arsenic,  one  of  sugar  and  five  of  bran,  to  which  is  added^  a  certain 
quantity  of  water.  The  arsenic  and  bran  are  first  mixed  together,  then 
the  sugar  is  dissolved  in  water  and  added  to  the  bran  and  arsenic,  after 
which  a  sufficient  quantity  of  water  is  added  to  thoroughly  wet  the  mix- 
ture. 

About  a  teaspoonful  of  this  mixture  is  thrown  upon  the  ground  at 
the  base  of  each  tree  or  vine,  and  left  to  do  its  work.  The  poison  works 
slowly,  seldom  killing  its  victim  within  less  than  eight  or  ten  hours  after 
having  been  eaten. 

We  have  already  expressed  the  belief  in  articles  that  have  been  pub- 
Mshed  that  this  method  of  destroying  the  locust  will  prove  very  serv- 
iceable in  orchards  and  gardens  where  the  insects  are  not  abundant. 
)ut  we  do  not  think  it  will  compare  with  the  other  methods  mentioned 
n  the  Commission's  reports  where  the  insects  are  as  numerous  as  they 
^ave  been  in  past  years  in  the  Mississippi  Valley. 

NON-MIGRATORY  SPECIES. 

As  but  few  of  the  reports  on  locust  injury  in  the  Atlantic  States  were 
iiccompanied  by  specimens,  it  is  impossible  to  say  what  particular 
ipecies  caused  the  damage  in  each  particular  case,  but  the  specimens 
eceived  this  year  from  various  widely  different  localities,  in  different 
4ti).fi»a^  aro  all  referable  to  three  well-known  species,  viz,  the  Bed-legged 
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Locust  {Melanoplns  femur  ruhrum^  De  Geer),  the  Differential  Locust 
(Melanoplus  differentialis,  Walker),  and  the  Two-striped  Locust  {Melan- 
oplus  bivittatus,  Say). 

The  Ijesser  Locust  {Melanoplus  atlaniSj  Eiley),  of  which  we  gave  an 
account  in  our  annual  report  for  1383*  in  relation  to  its  ravages  in  the 
Merrimac  Valley,  New  Hampshire,  does  not  seem  to  have  attracted 
much  attention  in  1885,  though  the  following  newspaper  item  doubtless 
refers  to  this  species : 

Grasshoppers  are  doing  considerable  damage  to  crops,  particularly  oats,  in  some 
sections  of  New  Hampshire''  (New  England  Fairer,  July  25, 1885). 

All  Other  reports  of  locust  injury  in  1885  come  from  regions  where 
the  Lesser  Locust  is  not  likely  to  be  the  predominant  species,  and  where 
the  principal  damage  has  evidently  been  done  by  the  one  or  the  other 
of  the  three  species  above  mentioned. 

The  Bed-legged  Locust  is  one  of  the  commonest  and,  at  the  same 
time,  most  widely  distributed  species,  ranging  from  the  Atlantic  to  the 
Pacific  coast  and  from  Mexico  and  Florida  to  British  Columbia  and  the 
Hudson  Bay  Territory.  In  the  more  hilly  and  mountainous  sections  ot 
the  Atlantic  States,  and  more  especially  in  the  Kew  England  States, 
atlanis  usually  predominates ;  while  in  the  States  west  of  the  Alleghany 
Mountains  femur-ruhrum  is  by  far  the  commonest  species.  This  year, 
it  was  the  most  abundant  species  in  parts  of  Kansas.t  Further  west, 
in  the  home  of  the  Eocky  Mountain  Locust^  Mr.  Bruner  does  not  men- 
tion it  among  those  ^^ native"  species  which  were  common  the  past 
season  in  Colorado,  but  further  north,  in  the  vicinity  of  Glendive,  Mont., 
he  found,  July  31,  large  numbers  of  femur -rubrum  which,  however,  were 
less  numerous  than  the  Bocky  Mountain  and  the  Lesser  Locusts  which 
occurred  in  the  same  region  and  at  the  same  time. 

All  three  of  the  species  mentioned  were  reported  as  quite  destructive 
in  parts  of  Iowa,  while  differentialis  proved  extremely  destructive  and 
caused  no  little  alarm  in  parts  of  Arkansas. 

THE  PERIODICAL  CICADA. 

{Cicada  septendecimj  L.;  and  race  trededm^  Eiley.) 

Suborder  Homopteba;  Family  Cicadidjs. 

[Plates  I  and  V,  and  Fig.  1,  Plate  VL] 

This  Interesting  insect  attracted  more  than  usual  attention  during 
the  past  year  by  virtue  of  the  fact  that  two  extensive  broods  appeared, 
and  occupied  large  areas  of  the  country  east  of  the  Mississippi  River. 

With  a  view  of  meeting  the  largely  increased  demand  for  information 
upon  the  subject,  as  also  with  a  view  of  getting  as  accurate  information 
as  possible  about  the  distribution  of  the  two  broods  that  were  to  ap- 
])ear,  we  published,  the  latter  part  of  May,  Bulletin  No.  8,  on  the  Peri- 
odical Cicada,  being  a  popular  illustrated  account  of  the  insect,  and 
especially  of  the  different  broods  that  appear  in  different  years  and  that 
are  so  far  known.  As  a  revised  edition  of  this  bulletin  is  in  prei^ara- 
tion  we  shall  confine  our  remarks  here  to  some  phases  of  the  insect's 

'Ro|>ort  of  the  Commissioner  of  Agriculture  for  the  year  1883,  pp.  170-180;  Plates 
11,  VII,  VIII,  IX. 

tAocurdiuo:  to  Mr.  F.  W.  Cragin,  in  L.  Bruner's  **  First  Contribntion  to  a  Knowl- 
edge of  the  Orthoptera  of  Kansas,^*  p.  137. 
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history,  habits,  and  development  that  interest  the  large  farming  con- 
stituency to  which  this  annual  report  is  addressed.  In  doing  this  we 
shall  reproduce  some  passages  of  the  bulletin  referred  to,  placing  tbe 
passages  in  quotation  marks.  We  shall  also  quote  from  some  of  our 
writings  on  the  subject  at  the  time  the  insect  was  appearing. 

A  SEVENTEEN- YEAR  AND  A  THIRTEEN-YEAR  RACE. 

In  18C8  the  writer  announced  the  existence  of  13-year  broods  of  this 
insect,  in  addition  to  the  17-year  broods,  one  of  which  has  been  very 
thoroughly  recorded  ever  since  the  earlier  part  of  the  seventeenth  cen- 
tury. At  the  time  we  made  this  announcement  in  the  Journal  of  Agri- 
culture of  Saint  Louis,  for  June,  1868,  we  were  not  aware  that  any  one 
else  had  made  similar  observations.  Four  months  later,  however,  we 
learned,  as  stated  in  the  First  Annual  Eeport  on  the  Insects  of  Missouri, 
that  Dr.  Gideon  B,  Smith,  of  Baltimore,  Md.,  had  made  similar  discov- 
eries, though  lie  had  never  published  the  facts,  which  had  been  collected 
in  an  uniMiblished  manuscript.  This  had  been  kindly  copied  for  us  by  Dr. 
J.  G.  Morris  of  tbe  same  city.  As  set  forth  in  a  note  to  Bulletin  8  (pp. 
5, 6)  we  became  aware,  five  years  later,  that  Dr.  D.  L.  Phares,  of  Wood- 
ville.  Miss.,  had  even  anticipated  Dr.  Smith  in  this  discovery,  in  so  far 
as  one  of  the  broods  is  concerned,  and  from  correspondence  with  Dr. 
Phares,  as  well  as  from  personal  interviews  with  him  on  the  subject,  it 
would  appear  that  Dr.  Smith  really  obtained  his  information  from  Dr. 
Phares.  To  the  latter,  therefore,  belongs  the  discovery  of  one  of  these 
13-year  broods  of  the  Cicada,  and  the  credit  of  having  first  published 
the  facts,  though,  unfortunately,  no  record  of  the  publication  other  than 
his  own  memory  is  now  to  be  obtained. 

TWO  DISTINCT  FORMS  OR  VARIETIES  ]  SPECIFIC  VALUE  OF  THE  DIF- 
FERENT FORMS. 

"  It  is  not  a  little  singular  also  that  two  distinct  forms  occur  in  both 
races — a  large  one  and  a  small  one — the  former  by  far  more  numerous 
than  the  latter.  This  fact  has  been  observed  iu  past  years,  and  was 
noticed  in  1868  by  independent  observers  in  different  parts  of  the 
country.  Indeed,  it  was  observed  by  Dr.  Hildreth,  of  Marietta,  Ohio, 
as  far  back  as  1830  Mde  SillimarCs  Journal^  xviii,  p.  47).  The  true 
Cicada  scptendccim  of  Liiiiijeus  (PI.  VI,  Fig.  1  Aj  ventral  view  of  male), 
as  described  by  Uarris  and  Fitch,  occurs  in  the  greatest  numbers,  both 
in  the  17-  and  IS-jear  broods.  It  will  measure,  on  an  average,  IJ  inches 
from  the  head  to  the  tip  of  the  closed  wings,  and  almost  always  expands 
over  3  inches.  The  whole  under  side  of  the  abdomen  is  of  a  dull  orange- 
brown  color,  and,  in  the  male  more  especially,  four  or  five  of  the  seg- 
ments are  edged  with  the  same  color  on  the  back. 

**  The  other  form  (PL  VI,  Fig.  I  jB,  ventral  view  of  male)  is  not,  on  au 
iverage,  much  more  than  two-thirds  as  large,  and  usually  lacks  entirely 
he  dnll  orange  abdominal  marks,  though  there  is  sometimes  a  faint  trace 
»f  them  on  the  edges  of  the  segments  beneath.     This  small  form  was  de- 
scribed in  1851,  by  Dr.  J.O.Fisher,  in  the  Proceedings  of  the  Philadelphia 
leademy  of  jSatural  Sciences,  vol.  v,  pp.  272,  273,  as  a  new  species  of 
jicada,  hitherto  confounded  with  septcndecim,  an<l  was  named  Cicada 
^^'^'uiL    His  description  was  followed  by  a  note  from  Mr.  John  Cassin, 
^hich  the  latter  states  that  the  two  forms  show  no  disposition  to 
-»c  jciate  together,  and  produce  very  different  cries.    The  fact  of  the 
ivy  errenf  diff**r<»uce  in  the  song  of  the  males  has  been  fully  confirmed 
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by  the  observations  of  M.  0.  Hill,  of  northeastern  Ohio,  who  likewise 
foand  that  the  small  form  is  very  much  less  numerous  than  the  largo  one. 

<*  The  truest  test  of  the  specific  distinction  of  these  two  forms  lies  iu 
the  comparative  shape  of  the  male  genitalia,  and  the  accompanyiug 
figures  (c,  d,  e,  and/,  in  Fig.  1,  PI.  VI),  from  drawings  made  in  18G8  by 
Dr.  II.  A.  Hagen,  of  Cambridge,  Mass.,  show  the  male  genital  hooks  of 
both.  That  of  septendecim  is  represented  on  the  outside  at  c,  on  the  in- 
side at  d  ;  and  that  of  cassinii  on  the  outside  at  e,  and  on  the  inside  at/. 

^^  By  these  figures  it  will  be  seen  that  there  are  sufficient  differences 
to  separate  the  two  forms  as  distinct ;  but  while  the  hooks  of  the  largo 
kind  {sepiendeoim)  are  quite  constant  in  their  appearances,  those  of  the 
smaller  kind  {cassinii)  are  variable,  and  in  some  few  specimens  are  in- 
distinguishable from  those  of  the  large  kind.  The  circumstance,  coupled 
with  the  fact  that  the  small  kind  regularly  occurs  with  both  the  17  and 
13  year  broods,  would  Indicate  it  to  be  a  dimorphic  form  of  the  larger, 
and  only  entitled  to  varietal  rank. 

**  The  large  form  has  been  observed  to  make  its  appearance  from  eight 
to  ten  days  earlier  than  the  small  form  (cassinii),  and  there  is  not  a 
single  specimen  of  the  latter  among  a  number  of  the  13-year  brood 
(tr^ecitn)  that  I  captured  in  May,  1868,  though  I  took  a  few  specimens 
afterward.^ 

The  septendecim  and  iredecim  forms  have  been  looked  upon  by  some 
writers  as  constituting  distinct  species,  notwithstanding  their  external 
resemblance.  There  are  absolutely  no  differences  observable  in  the  in- 
sects constituting  the  different  broods  other  than  €he  difference  of  time 
required  for  underground  development. 

The  species  should  be  catalogued  thus: 
Cicada  septendecim  Linn. 

Race  tredecim  Eiley. 

Dimorphic  variety  cassinii  Fisher. 

Our  correspondence  shows  that  there  is  an  astonishing  confusion  as 
to  the  relation  of  the  two  varieties  with  the  periodic  or  septendecim  and 
tredecim  races.  Many  observers,  and  even  well-known  entomologists, 
have  taken  the  varieties  to  represent  the  races )  and  it  cannot  I^  too 
strongly  urged^  because  of  the  important  bearing  of  the  facts  on  cor- 
rect chronological  information,  that  while  the  variety  cassinii  can  al- 
ways be  distinguished  from  the  typical  form,  the  two  races  include  both 
varieties,  and  are  absolutely  indistinguishable,  except  for  the  different 
periods  of  larval  existence. 

THE  LONG  PERIOD  OP    UNDEEOEOUND  DEVELOPMENT. 

The  quoted  passages  which  follow  are  from  a  paper  read  by  us  at  the 
nieetiug  of  the  Biological  Society  of  Washington  for  May  30,  1885,  and 
subsequently  published  in  part  iu  the /S'cu??i<(/ic  J. menca?*  (June  27,  IS^i)^ 
bu])])l.)  and  Science  (June  25,  1885,  vol.  v,  p.  518-521). 

*•  irom  chroi^ological  data  the  fact  that  seventeen  years  or  tbii t^'cii 
years  are  respectively  required  for  the  underground  development  of  l  his 
iiiseet,  according  to  the  race,  is  fully  established,  one  of  the  lirst  recorded 
scjffoidccim  broods  having  been  observed  every  seventeen  years  since 
171.").  Such  anomalous  and  exceptional  facts  in  natural  history,  as  wit- 
ness the  discussion  as  to  the  epg-laying  of  the  Ornithorhynchus,  always 
j)rovoke  skepticism,  and  the  facts  recorded  regarding  our  Cicada's  bypo- 
gean  life  have  shared  in  this  tendency.  Hence  a  few  biologic  facts, 
especially  such  as  bear  on  the  development  of  the  larva,  will  not  prove 
uninteresting. 
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^^  I  took  pains  to  follow  the  larval  development  as  far  as  possible  firom 
year  to  year,  of  the  tredeoim  brood  which  appeared  in  1868,  my  obser- 
vations having  been  made  in  Saint  Louis  County.  Eepeated  efforts  to 
rear  the  young  larvae  in  confinement  proved  unsuccessful,  and  it  was 
necessary  to  resort  to  careful  and  repeated  digging  in  order  to  watch 
the  growth  from  year  to  year.  One  of  my  employes,  at  Cadet,  Mo.,  has 
also  been  instructed  to  carefully  pursue  the  same  subject,  and  I  have 
repeated  the  digging  since  residing  in  Washington.  These  observations 
have  in  all  cases  been  made  in  special  localities  where  the  date  of  enter- 
ing the  ground  was  well  known  and  observed.  I  have  thus  been  able 
to  follow  the  larvae  for  the  first  six  years  with  great  care,  and  for  sub- 
sequent years  with  less  care  and  continuity.  As  we  might  expect  from 
the  chronological  history  of  the  species,  the  development  of  the  larva  is 
extremely  slow,  and  at  six  years  old  it  has  hardly  attained  one-fourth  its 
full  size.  Another  interesting  result  is  that  notwithstanding  this  slow 
development,  molting  takes  place  quite  frequently,  i.  6.,  the  number  of 
larval  stages  is  more  than  one  per  annum,  and  probably  twenty-five  or 
thirty  in  all ;  whereas  in  Homoptera  generally — the  suborder  to  which 
the  Cicada  belongs — it  ranges  from  two  to  four.  In  any  hypogean  in- 
sect which  continually  uses  its  claws  in  burrowing,  the  need  of  shedding 
and  renewing  those  organs  is  apparent  and  may  afford  the  chief  expla- 
nation of  this  repeated  exuviation,  though  the  slow  development  is  a 
factor,  since  my  own  experience  has  shown  in  the  larvae  of  other  Orders, 
that  in  proportion  as^  development  is  slow,  exuviation  is  frequent.  The 
changes  with  each  molt  are,  in  our  young  Cicada,  most  noticeable  in  the 
antennae  and  in  the  front  legs  and  their  armature,  for  the  general  form 
undergoes  but  little  change,  the  body  very  gradually  shortening  and 
thickening,  and  the  color  darkening  with  age. 

THE  FOOD  OP  THE  LARVA. 

"A  good  deal  of  difference  of  opinion  has  been  expressed  by  differ- 
ent writers  as  to  the  food  of  the  Cicada  larva,  and  this  is  not  to  be 
wondered  at,  from  the  fact  that  there  is  great  diflSculty  in  observing  it 
feed.  Dr.  O.  B.  Smith  insisted  that  it  obtained  its  nourishment  from 
the  moisture  of  the  earth  through  capillary  hairs  at  the  tip  of  the  pro- 
boscis, while  others  have  seen  it  with  its  beak  inserted  in  the  roots  of 
trees  and  pumping  the  sap  therefrom.  My  own  observations  indicate 
that  both  methods  of  obtaining  nourishment  may  obtain.  The  former 
method  I  have  never  witnessed,  but  it  is  insisted  on  by  Dr.  Smith  from 
his  own  observations,  and  receives  support  from  the  well-known  fact 
that  this  Cicada  will  issue  from  ground  that  has  been  cleared  of  timber 
and  cultivated  for  nearly  seventeen  years,  and  that  other  species  are 
known  to  issue  from  the  prairies.  The  truth  of  the  matter  seems  to  be 
^hat  the  Cicada  can  and  does  go  for  long  periods  without  nourishment, 
^here  such  fasting  is  necessitated,  and  that  in  the  earlier  years  of  its 
levelopmenfc,  more  particularly,  it  feeds  on  the  rootlets,  or  radicels,  not 
vinne  of  trees,  but  of  herbaceous  plants.  In  my  own  observations  J 
'  .sre  rarely  found  it  more  than  2  feet  below  the  surface  during  the  first 
"T  or  seven  years  of  its  life,  and  almost  invariably  in  an  oval  cell,  and 
-.  ,*e  often  away  from  roots  than  near  them.    Yet  I  have  also  found  it 

'th  beak  inserted,  and  it  will  often  hang  fast  by  the  beak  after  being 
inearthed.  That  the  larva  is  capable  of  going  te  great  depths  seems  to 
30  well  attested  by  observers,  and  I  have  recently  received  a  communi- 
cation where  the  writer  says  he  has  found  it  20  feet  below  the  surface. 
'0  HiffiQolt  to  say  how  many  of  such  reports  are  based  on  the 
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unobserved  tumbling  of  the  larva  from  higher  levels,  bat  where  the  in- 
sects have  been  observed  to  issue  from  the  bottoms  of  cellars  10  feet 
deep,  the  information  would  certainly  seem  to  be  reliable. 

METHOD  OF  BUBEOWING  OF  THE  LAEVA. 

"The  method  of  burrowing  and  of  making  its  cells  in  quite  interesting. 
It  scratches  away  the  walls  of  its  cell  with  the  tarsal  claw  just  as  one 
would  do  with  a  pick,  and  if  it  is  rising  so  that  the  earth  removed  natu- 
rally falls  to  the  posterior  end  of  the  burrow,  it  simply  presses  the  de- 
tached portions  on  all  sidies,  and  especially  on  the  end  of  the  cavity*,  by 
means  of  its  abdomen  and  middle  and  hind  legs.  If,  however,  it  is 
burrowing  downward  and  the  loose  soil  has  to  be  pressed  against  the 
tip  of  the  cavity,  it  uses  its  broad  front  femora  very  dexterously  in 
making  a  little  pellet  of  the  soil  and  in  placing  it  on  the  clypeal  or 
front  part  of  the  head,  when  the  load  is  carried  up  and  pressed  against 
the  top  of  the  cavity. 

"  The  motions  made  in  cleaning  its  forearms  remind  one  very  forcibly 
of  those  made  by  a  cat  in  cleaning  its  face.  The  femora  and  bent  tibiae 
are  rubbed  over  the  clypeus,  the  numerous  stiff  hairs  on  which  act  Uke 
a  comb  or  brush  in  freeing  the  spines  of  dirt. 

THE  TBAKSFOBMATIONS. 

[Plate  L] 

^<  As  the  time  approaches  for  the  issuing  of  the  pupa,  it  gradually  rises 
nearer  and  nearer  to  the  surface,  and,  for  a  year  or  two  before  the  ap- 
pearance of  any  given  brood,  this  pupa  may  be  dug  up  within  one  or 
two  feet  of  the  surface. 

^*  In  the  year  of  their  ascent,  from  the  time  the  frost  leaves  the  ground, 
they  are  found  quite  close  to  the  surface,  and  under  logs  and  stones, 
seeming  to  await  the  opportune  moment,  and  apparently  without  feed- 
ing. They  begin  to  rise  from  about  the  20th  of  May  in  more  southern 
localities,  and  but  little  later  further  north.  Here,  in  Washington,  the 
present  year,  they  begun  to  sparsely  issue  about  the  23d,  and  were,  per- 
haps, most  numerously  rising  on  tibie  night  of  the  27th.  Those  in  the 
city  were  somewhat  earlier  than  those  in  5ie  woods  just  over  on  the  Vir- 
ginia side.  The  unanimity  with  which  all  those  which  rise  within  a  cer- 
tain radius  of  a  given  tree  crawl  in  a  bee-line  to  the  trunk  of  that  tree 
is  most  interesting.  To  witness  these  pnpae  in  such  vast  numbers  that 
one  cannot  step  on  the  ground  without  crushing  several,  swanning  out 
of  their  subterranean  holes  and  scrambling  over  the  ground,  all  con- 
\  erging  to  the  one  central  point,  and  then  in  a  steady  stream  clamber- 
ing up  the  trunk  and  diverging  again  on  the  branches,  is  an  experience 
not  readily  forgotten,  and  affording  good  food  for  speculation  on  the 
nature  of  instinct.  The  phenomenon  is  most  satisfactorily  witnessed 
where  there  is  a  solitary  or  isolated  tree. 

''  The  pupae  (PI.  I,  Figs.  1, 2)  begin  to  rise  as  soon  as  the  sun  is  hidden 
behind  the  horizon,  and  they  continue  until,  by  9  o'clock,  the  bulk  of 
them  have  risen.  A  few  stragglers  continue  until  midnight.  They  in- 
stinctively crawl  along  the  horizontal  branches  after  they  have  ascended 
the  trunk,  and  fasten  themselves  in  any  position,  but  preferably  in  a 
horizontal  position  on  the  leaves  and  twigs  of  the  lowermost  branches. 
In  about  an  hour  after  rising  and  settling,  the  skin  splits  down  the  mid- 
dle of  the  thorax  from  the  base  of  the  clypeus  to  the  base  of  the  meta 
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notnm  (PI.  I,  Fig.  3),  and  the  forming  Cicada  begins  to  issae.  Bcdysis 
is  always  an  interesting  phenomenon,  and,  when  closely  watched  in  onr 
Cicada,  cannot  fail  to  entertain. 

*'  The  colors  of  the  forming  Cicada  are  a  creamy- white,  with  the  excep- 
tion of  the  reddish  eyes,  the  two  strongly  contrasting  black  patches  on 
the  prothorax,  a  black  dash  on  each  of  the  coxfc  and  sometimes  on  the 
front  femora,  and  an  orange  tioge  at  base  of  wings. 

"There  are  five  marked  positions  or  phases  in  this  act  of  evolving  from 
the  pupa-shell,  viz,  the  straight  or  extended,  the  hanging^  head  down- 
ward; the  cWw^mf/,  head  upward;  t\iQ  flat-winged^  2in(\  finally  the  roo/- 
winged.  In  about  three  minutes  after  the  shell  splits,  the  forming  imago 
extends  from  the  rent  almost  on  tlie  same  plane  with  the  pupa,  with  all 
its  members  straight  and  still  held  by  their  tips  within  the  exuvium  (PL 
I,  Fig.  4).  The  imago  then  gradually  bends  backwards  and  the  members 
are  all  loosened  and  separated.  With  the  tip  of  the  abdomen  held  within 
the  exuvium,  the  rest  of  the  body  hangs  extended  at  right  angles  from 
it,  and  remains  in  this  position  from  ten  to  thirty  minutes  or  more,  the 
wing-pads  separating,  and  the  front  pair  stretching  at  right  angles  from 
the  body  and  obliquely  crossing  the  hind  pair  (PI.  I,  Figs.  5,  6) ;  they 
then  gradually  swell,  and  during  all  this  time  the  legs  are  becoming 
firmer  and  assuming  the  ultimate  positions.  Suddenly  the  imago  bends 
upward  with  a  good  deal  of  effort,  and  clinging  with  its  legs  to  the  first 
object  reached,  whether  leaf,  twig,  or  its  own  shell,  withdraws  entirely 
from  the  exuvium  and  hangs  for  the  first  time  with  its  head  np  (PL  I, 
Fig.  7).  Now  the  wings  perceptibly  swell  (Fig.  8)  and  expand  until  they 
are  fully  stretched  and  hang  flatly  over  the  back,  perfectly  transparent, 
with  beautiful  white  veining  (Fig.  9).  As  they  dry  they  assume  the 
roofed  position  {F\^.  10),  and  during  the  night  the  natural  colors  of  the 
species  are  gradually'  assumed  (Fig.  11). 

*'  The  time  required  in  the  transformation  varies,  and,  though  for  the 
splitting  of  the  skin  and  the  full  stretching  of  the  wings  in  the  flat  posi- 
tion the  time  is  usually  about  twenty  minutes.  It  may  be,  under  pre- 
cisely similar  conditions,  five  or  six  times  as  long.  But  there  are  few 
more  beautiful  sights  than  to  see  this  fresh-forming  Cicada  in  all  the 
different  positions,  clinging  and  clustering  in  great  numbers  to  the  out- 
side lower  leaves  and  branches  of  a  large  tree.  In  the  moonlight  such 
a  tree  looks  for  all  the  world  as  though  it  were  full  of  beautiful  white 
blossoms  in  various  stages  of  expansion. 

THE  CICADA  VERSUS  CIVILIZATION. 

"  That  this  insect,  in  its  distribution  and  in  its  numbers,  has  been  and 
is  being  seriously  affected  by  our  civilization  must  be  apparent  to  every 
observer.  The  records  show  that  the  numbers  have  decreased  in  the 
successive  appearances  of  certain  broods,  owing  largely  to  the  presence 
)f  our  domestic  animals  in  the  woods.  Then,  again,  the  clearing  of  land 
iud  the  building  of  towns  and  cities  have  all  had  their  effect  upon  the 
ncrease  of  this  Cicada.  There  are  doubtless  many  places  in  Brooklyn, 
S^.  Y.,  where  the  insect  appeared  seventeen  years  ago  in  which  there 
vjll  be  none  the  present  year.    And  similarly  I  opine  that,  whereas 

ound  every  tree  that  has  been  planted  more  than  seventeen  years  or 
•pon  land  that  grew  trees  seventeen  years  ago  the  insect  is  now  abun- 
lant  in  Washington,  it  will  scarcely  l3e  noticed  in  any  part  of  the  Dis- 
rict  seventeen  years  hence.  I  base  this  opinion  upon  a  new  phase  in 
he  Cicada  history,  viz,  the  presence  of  the  English  sparrow.  It  is  the 
i  it   ^n>'^  T^^^rhaps,  in  the  history  of  the  world,  that  Fasser  domeatuma 


REPORT  OF  THE  ENTOMOLOGIST.  239 

has  had  an  opportunity  of  feeding  npon  thin  particular  brood  of  Cicada 
septendecim,  and  bo  ravenously  and  persistently  does  this  bird  pursue 
ins  food  that  the  pn^ound  is  strewn  with  the  wings  of  the  unfortunate 
Cicada  wherever  these  have  been  at  all  numerous;  so  that,  considering 
the  numbers  of  the  sparrow  and  their  voracity,  very  few  of  the  Cicada 
will  be  left  long  enough  to  procreate  and  perpetuate  the  species  in  this 
District." 

TilE  SONa  NOTES  OF  THE  PERIODICAL  CICADA. 

The  following  remarks  upon  this  subject  were  communicated  to  Science, 
and  are  reproduced  from  its  issue  of  September  25,  1885. 

"  There  are  few  more  interesting  subjects  of  study  than  the  notes  ol 
insects  and  the  difiereut  mechanisms  by  which  they  are  produced. 
They  interest  every  observant  entomologist,  and  it  is  difilcult  to  re- 
cord them  in  musical  symbols  that  can  be  reproduced  on  musical  in- 
.•^truraents,  some  of  the  more  successful  and  interesting  attempts  in  this 
direction  having  been  made  by  Mr.  S.  H.  Scudder.  I  have  studied 
closely  the  notes  of  a  number  of  species,  and  have  published  some  of 
the  observations.* 

**  In  the  notes  of  the  true  stridulators  more  particularly,  as  the  com- 
mon tree  crickets  and  katydids,  I  have  been  impressed  with  the  varia- 
tions both  in  the  pitch  and  in  the  character  of  the  note,  dependent  on 
the  age  of  the  specimen  and  the  conditfon  of  the  atmosphere,  whether 
as  to  moisture,  density,  or  temj)erature:  yet,  with  similarity  in  these 
conditions,  the  note  of  the  same  species  will  be  constant  and  easily  rec- 
ognizable. 

**A  few  remarks  upon  Cicada  septcndecim  will  doubtless  prove  of  inter- 
est now  that  the  species  has  been  occupying  so  much  attention.  I  do 
not  find  that  the  notes  have  been  anywhere  very  carefully  described  in 
detail,  nor  would  I  pretend  to  put  them  to  musical  scale.  Writing 
seventeen  years  ago,  I  described  the  notes  in  a  general  way,  as  follows : 

"*  The  general  noise,  on  approaching  the  infested  woods,  is  a  compro- 
mise between  that  of  a  distant  threshing  machine  and  a  distant  frog- 
l)ond.  That  which  they  make  when  disturbed  mimics  a  nest  of  young 
snakes  or  young  birds  under  similar  circumstances,  a  sort  of  scream. 
They  can  also  produce  a  chiq)  somewhat  like  that  of  a  cricket,  and  a 
very  loud,  shrill  screech,  prolonged  for  fifteen  or  twenty  seconds,  and 
gradually  increasing  in  force,  and  then  decreasing.' t 

''  There  are  three  prevalent  notes,  which,  in  their  blending,  go  to  make 
the  general  noise  as  described  above.    These  are: 

"  First.  That  ordinarily  known  as  \hQ  pharr-r-r-aoh  note.  This  is  the 
note  most  often  heard  during  the  early  maturity  of  the  male,  and  es- 
Ijccially  from  isolated  males  or  from  limited  numbers.  It  is  variable  in 
pitch  and  volume,  according  to  the  conditions  just  mentioned  as  gen- 
erally aflfecting  inject  melodists.  Its  duration  averages  from  two  to 
three  seconds;  and  the  aoh  termination  is  a  rather  mournful  lowering 
of  the  general  pitch,  and  is  also  somewhat  variable  in  pitch,  distinct- 
ness, and  duration.  In  a  very  clear  atmosphere,  and  at  certain  distances, 
an  individual  note  has  often  recalled  that  made  at  a  distance  by  ihc 
whistling  of  a  rapid  train  passing  under  a  short  tunnel.  But  when  heard 
in  sufficient  proximity,  the  rolling  nature  of  the  note  will  undoubtedly 
remind  most  persons  more  of  the  croaking  of  certain  frogs  than  anything 
else.    I  have  heard  it  so  soft  and  low,  and  so  void  of  the  aoh  termina- 

^  Third  Rep.  Ins.  Mo.,  14, 153,  154 ;  4th  do.,  139;  6th  do.,  150-169. 
t  First  £ep.  Ins.  Mo.,  24. 


240    BEPOBT  OF  THE  COBOnSSIONEB  OF  AGBICULTUHE. 

tion,  that  it  was  the  coanterpart  of  that  made  by  (Ecanthus  latipennii, 
Biley,  late  in  autamn,  and  when  shortened  &om  age  and  debility  of  the 
stridulator. 

"  Second.  The  loudest  note,  and  the  one  which  is  undoubtedly  most 
identified  with  the  species  in  the  po^mlar  mind,  is  what  may  be  called 
the  '  screech.'  This  is  the  note  described  by  Fitch  as  *  represented  by 
the  letters  tsheeE'E-E-E-E-eou^  uttered  continuously,  aud  prolonged 
to  a  quarter  or  half  a  minute  in  length,  the  middle  of  the  note  being 
deafeningly  shrill,  loud,  and  piercing  to  the  ear,  and  its  termination 
fi;radually  lowered  till  the  sound  expires.'  Dr.  Fitch  errs  as  to  the 
length  of  its  duration;  and  I  have  also  erred  in  the  same  direction,  un- 
less, indeed,  there  is  a  still  greater  range  than  my  subsequent  observa- 
tions would  indicate.*  It  is  more  probable,  however,  that  our  memories 
were  at  fault ;  for,  as  I  have  verified  this  year,  this  shrilling  ordi narily  lasts 
from  two  to  three  seconds,  though  occasionally  longer,  and  is  repeated 
at  intervals  of  every  five  seconds.  This  note  is  rarely  made  by  solitary 
males,  or  when  but  few  are  gathered  together ;  but  it  is  the  prevailing 
note  in  the  height  of  the  season,  and  is  made  in  unison;  i.  ^.,  the'  as- 
sembled males  on  a  given  tree,  or  within  a  given  grove,  are  i)rompted  to 
it  simultaneously,  so  that  its  intensity  becomes  almost  deafening  at 
times.  It  is  of  the  same  nature  as  that  made  by  the  Dog-day  Cicada 
{Cicada  pruinosa.  Say),  and  in  its  higher  and  louder  soundings  is  not 
unlike  the  shrilling  of  that  species,  though  by  no  means  so  sharp  and 
continuous.  It  is  what  in  the  distance  gives  the  threshing-macMne 
sound,  and  it  has  often  recalled  what  I  have  heard  in  a  saw-mill  when 
a  log  is  being  cut  crosswise  by  a  circular  saw. 

"  Third.  There  is  what  may  be  called  the  intermittent,  chirping  sound, 
which  consists  of  a  series  of  from  fifteen  to  thirty,  but  usually  aboat 
twenty-two,  sharp  notes,  sometimes  double,  lasting  in  the  aggregate 
about  five  seconds.  This  sound  is  so  much  like  that  ordinarily  pro- 
duced by  the  barn  or  chimney  swallow  [Hirundo  erythrogaster)^  that  a 
description  of  the  one  would  answer  fairly  well  for  both.  It  resembles 
also,  though  clearer  and  of  higher  pitch,  the  note  of  Microcentrum  reti- 
nervcj  Burm.,  which  I  have  likened  to  the  slow  turning  of  a  child's 
wooden  rattle  highly  pitched.  The  above  notes,  so  far  as  I  have  recog- 
nized them,  are  of  higher  pitch,  but  of  less  volume,  in  the  smaller  oas- 
sinii  form. 

"The  other  notes — ^viz,  that  made  when  the  insect  is  disturbed;  and 
a  not  infrequent,  short  cry,  that  may  be  likened  to  that  of  a  chick — are 
comparatively  unimportant;  but  no  one  could  do  justice  to  the  notes 
of  this  insect  without  embracing  the  three  peculiar  sounds  which  I 
have  attempted  to  describe  above,  and  which  are  commingled  in  the 
woods  where  the  species  is  at  all  common;  though  the  undulatory 
screech  ^^  '>^  >»»'  the  most  intense  and  most  likely  to  be  remembered.'' 

,AT?TA'-   nv  T^     -^niE   OF  APPEARANCE. 

t  ht..  0*14  jet^u  Kiiv/wi  xxj.  «vell  established  that  a  few  precursors 
aay  appear  the  year  beiuie,  and  a  few  belated  individuals  the  year 
*fter,  the  regular  appearance  of  any  large  brood.  The  exact  cause  or 
^uses  for  this  exceptional  variation  in  the  development  of  a  species 
vhich  shows,  on  the  whole,  such  remarkable  uniformity  in  its  life-his- 
ory  has  not  been  definitely  ascertained.    The  presumption  is,  however, 

3iDce  this  was  writteD,  I  have  heard,  on  two  occasions,  this  note  prolonged  to 
•v«>A*wy  seconds;  bntthis  is  qnite  abnormal,  and  I  have  no  other  evidence  than  the 
m  ^ JnitA  aA>  ^J^  piove  that  it  came  fix)m  C.  nptendec^,^ 
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that  the  variation  is  dne  to  individnal  pecniiarities  rather  than  to  ex- 
ternal conditions,  and  it  indicates  that  even  in  a  species  otherwise  so 
nuiform  in  its  periodical  appearance  there  is,  to  a  slight  degree,  that 
tendeno^  in  individuals  to  vary  which  is  so  common  an  attribute  of 
most  organisms.  The  retardation  can  perhaps  be  more  readily  ex- 
])hiiiied  than  the  acceleration;  for  the  exceptional  experience,  alluded 
to  on  page  242,  of  retardation  in  the  hatching  of  eggs  when  the  egs: 
punctures  are  closed  by  exudation  of  gum  from  the  twigs  infested,  indi- 
cates  one  method  by  which  individuals  may  be  belated. 

Whether  accelerated  or  belated  these  stragglers  have,  so  far  as  known, 
appeared  at  the  same  season  of  the  year  that  the  main  brood  appeared. 
There  is  some  evidence,  however,  that  exceptional  temperature,  when 
brought  to  bear  upon  those  pupre  that  are  already  near  the  surface  of 
the  ground,  may  accelerate  the  issuing  of  the  imago.  We  have  cited* 
the  case  where  Dr.  E.  S.  Hull,  of  Alton,  111.,  caused  some  Cicadas  to 
issue  as  early  as  the  20th  of  March,  in  18C8,  by  constructing  under- 
ground flues  for  the  purpose  of  forcing  vegetables,  and  it  is  worthy  of 
being  put  on  record  here  that  Prof.  Lester  F.  AVard  gave  his  experience 
in  the  autumn  of  1881,  before  the  Biological  Society  of  Washington,  to 
the  effect  that  he  heard  the  song  of  this  Cicada  in  October  of  that  year. 
There  is  no  other  record  of  its  ever  having  appeared  during  that  month, 
and  though  there  is  nothing  impossible  in  the  occurrence  (and  the  ex- 
ceptionally high  temperature  of  October,  1884,  would  seem  to  render 
the  occurrence  even  probable),  yet  the  observation  was  unfortunately 
based  upon  recollection  and  recognition  of  the  song,  and  not  upon  ex- 
amination of  the  specimens  or  of  their  pupal  exuvite.  There  are  so 
many  reasons  for  doubting  the  accuracy'  of  observation  so  based  that 
the  statement  must  be  looked  upon  as  untenable  until  verified  by  simi- 
lar but  well-verLfled  observations  in  the  future. 

ENEMIES  OF  THE  OIOABA. 

When  leaving  the  ground  to  transform,  the  pupsB  are  attacked  by  a 
number  of  different  quadrupeds  and  by  birds  as  well  as  by  many  can- 
nibal insects,  while  in  the  perfect  state  they  are  also  attacked  by  almost 
all  animals  that  can  get  access  to  them.  Thus  birds  pursue  them,  es- 
pecially while  they  are  yet  Ibeble  and  before  their  wings  become  strong, 
and,  as  we  have  seen,  the  English  sparrow  was  particularly  destructive 
to  them  in  cities  during  this  last  visitation.  Many  of  them,  while  still 
feeble,  and  particularly  those  which  issue  from  the  pupa  skins  near  the 
surface  of  the  groumd,  are  attacked  by  reptiles  and  quadrupeds  and 
predaceous  insects.  W§  have  also  detected  a  number  of  enemies  of  the- 
e«  <xs,  especially  mites.  These  we  shall  treat  of  in  detail  in  the  proi)osod 
revised  bulletin  on  the  species.  A  fungus,  the  Massospara  cicadina^  Peck, 
is  also  very  comuionly  found  infesting  the  perfect  insect  later  in  the  sea- 
son when  it  has  become  enfeebled.  This  fungus  is  found  in  the  shape 
ot*  a  yellow,  brown,  or  clay-colored  powder  permeating  all  parts  of  the 
body  and  often  entirely  tilling  the  abdomen,  and  though  found  in  the 
fcniak'S  it  is  most  frequently  noticed  in  the  male. 

THE  SUPPOSED  STING  OF  THE  PERIODICAL  CICADA. 

The  reports  of  stinging  by  this  insect  were  not  so  common  during 
this  passing  year  as  during  the  appearance  of  other  broods  in  years 

•  First  Rep.  Ins.  Mo.,  IdCS,  p.  22, 
IG  AG— '85 
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Gone  by.  While  a  nnmber  of  instances  have  been  reported,  we  hare 
1)een  unable  to  get  any  information  of  a  reliable  character  that  would 
tend  to  alter  the  conclusions  to  which  wo  came  in  1868,  and  which  were 
published  in  the  Cicada  bulletin.  These  were,  substantially,  that  wliile 
in  the  latter  part  of  the  season  a  severe  sting  may  be  inflicted  by  Homo 
hornet  (genus  Stizm)  flying  against  a  person  while  carrying  a  Cicada 
intended  for  burial  in  the  ground  as  food  for  its  young,  yet  it  is  more 
than  probable  that  the  sting  results  from  the  exceptional  puncture  by 
the  beak  or  haustellum  of  the  Cicada,  the  nature  of  the  wound. that  is 
inflicted  depending  very  largely  on  the  condition  of  the  system  of  tbe 
pergon  punctured.  All  our  experiments  the  past  season  seem  to  con- 
firm the  improbability  that  the  ovipositor  is  used  or  can  be  used  on 
human  flesh  for  this  i)urpose. 

OVIPOSITION. 

While  there  is  a  general  impression  among  those  who  have  not  closely 
observe<l  the  facts  that  the  female  Cicada  purposely  severs  or  partly 
severs  the  twig  upon  which  she  has  oviposited  in  order  to  cause  it  to 
break  aud  die,  no  such  opinion  is  held  by  any  one  who  has  carefully 
studied  the  facts.  The  nature  of  the  perforation  and  the  manner  in 
which  the  eggs  are  inserted  are  well  illustrated  in  Plate  V,  Pig.  1.  So 
far  from  juirposely  severing  or  causing  the  severance  of  the  eggcharpred 
twigs,  it  is  a  fact  that  the  i'g\!^^^  in  almost  every  instance,  in  twigs  which 
have  broken  early  or  have  fallen  to  the  ground,  shrivel  up  and  fail  to 
hatch.  Tbe  breaking  is  merely  accidental  and  confined  to  the  small  ter- 
minal twigs,  and  results  from  too  close  sawing  or  rasping,  which  weak- 
ens the  wood  so  that  it  breaks  with  a  strong  wind.  In  tough  wood  the 
twig  may  be  partly  broken,  and  is  then  generally  worn  and  twisted  by 
tbe  movements  caused  by  the  wind,  as  shown  in  our  figure  (PL  V,  Fig,  li). 
Tbe  i)roportion  of  severed  or  broken  t  wigs  or  heavily  cliarged  twigs  upou 
wbicli  the  leaves  prematurely  die  and  dry,  though  it  may  be  sufiicient 
to  give  a  withered  appearance  to  the  wbole  exterior  portion  of  the  tree, 
is  but  small  con]  pared  with  I  lie  thicker  and  stouter  twigs  which  are 
imnctured.  In  other  words,  DO  per  cent,  of  the  eggs,  and  probably  09 
per  cent,  of  tbose  which  hatch,  are  laid  in  twigs  which  never  break  off. 

Wo  have  observed  some  interesting  instances  of  retanled  devolo])- 
mfent  in  the  eggs  of  this  Cicada  when  placed  in  tbe  twigs  of  trees  which 
exude  some  gummy  substance,  so  as  to  hermetically  close  up  the  0])en- 
ing  of  the  puncture  and  exclude  tbe  air.  We  have  been  surprised  to 
find  that  such  eggs,  w^hich  would  have  normally  hatcbed  during  the 
latter  part  of  July,  or  about  six  weeks  after  being  deposited,  have  re- 
mained sound,  but  unbatched,  up  to  December,  and  lohg  after  the  trees 
had  shed  their  foliage. 

I^'JUKY    WHICH    CICAUAB  CAUSE    TO  FRUIT    TREES— UEMKDIKS    AND 

PREVENTIVE  MEASURES. 

This  Cicada  in  its  underground  life  has  been  charged  with  injuring 
and  killing  fruit  trees.  From  what  we  have  already  stated  as  to  this 
underground  life — its  long  duration  and  its  slow  development — as  well 
as  for  other  reasons,  such  injury  nuist  necessarily  be  very  trilling;  aud 
this  fact  is  borne  out  by  some  observations  which  we  made  the  past 
summer.  Even  wbeie  the  insects  have  been  so  thick  in  orchards  that 
the  ground  was  absolutely  honey-combed  by  their  perforations,  an  in- 
spection of  the  rootij  of  these  trees  show^ed  no  injury,  and  in  faet  scai*eely 
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any  discoloration,  even  where  the  effects  of  the  punctures  were  visible 
rrom  slight  swellings  or  callosities. 

In  the  perfect  state,  however,  the  female  is  capable  of  doing  great  in- 
jury  to  trees  in  ovipositing,  and  although  this  injury  in  the  forest  is 
immaterial,  it  may  become  very  serious  in  orchards,  and  is  of  still  more 
consequence  in  the  nursery. 

Having  tried  fully,  without  success,  in  1868,  in  Missouri,  such  insecti- 
cides as  promised  practical  results  in  repelling  the  mature  insects  from 
liiiit  treesj  we  had  not  much  hope  of  more  satisfiictory  results  from  any 
rurtber  trial.  Yet  we  desired  to  test  the  effect  and  value  of  such  in- 
secticide substances  as  have  come  into  use  since  that  time,  and  for  that 
reason  planned  and  had  a  series  of  experiments  executed.  Most  of 
these  experiments  were  intrusted  to  Dr.  W.  8.  Barnard,  and  we  give 
herewith  the  results : 

DeBtrucHon  of  the  Insects  as  they  issue  from  the  Orotmd. 

^rethrum  Powder. — ^This  proved  a  perfectly  satisfactory  destroyer  of 
the  Oicadas  when  freshly  emerged  and  sofb,  and  also  when  mature  and 
hudened,  both  in  the  dry  part  of  the  day  and  when  the  dew  was  on  them. 
It  is  easy  to  puff  this  powder  on  them  when  on  grass,  weeds,  and  trees 
in  the  morning  before  they  gain  full  strength  and  ascend.  At  this  time 
most  of  the  insects  are  so  low  on  the  trees,  or  so  near  the  ground,  that 
it  is  easy  to  make  the  powder  reach  them  while  standing  on  the  ground. 
It  seems  to  be  the  most  easy  and  convenient  way  of  killing  them.  It 
was  thus  ajjplicd  to  them  on  the  lower  branches  and  trunks,  also  to 
groups  of  them  collected  an|^  placed  at  stakes  in  the  grass  ana  at  the 
bases  of  uninfested  trees.  In  each  instance  all  except  the  pupse  died 
of  it  sooner  or  later.  Oft-repeated  tests  showed  it  to  be  practically 
worthless  against  the  pupae,  for  even  when  thoroughly  coated  urtth 
powder  they  would  give  forth  the  perfect  insect.  But  lie  winged  insects 
are  quite  sensitive  to  the  powder,  showing  marked  irritation  from  it 
within  five  minutes  after  treatment.  Though  hanging  quietly  when  pow- 
dered, uneasiness  soon  appears  in  the  movements  of  the  limbs  and  occa- 
sional strokes  of  the  wings  against  the  sides.  The  movements  of  the 
legs  appear  to  be  uncontrollable,  so  that  in  the  course  of  a  few  hours  the 
insect  falls  helpless  to  the  ground,  where,  though  the  movements  may 
continue  for  a  whole  day  before  death,  a  fatal  termination  is  sure  to 
follow.  The  powder  was  tested  on  ten  different  lots  of  Oicadas,  includ- 
ing about  four  hundred  specimens  (100  pup®,  200  soft  or  forming  adults, 
100  full-fledged  adults). 

In  one  experiment  a  ring  of  pyrethrum  powder  about  one-eighth  of 
an  inch  dee])  and  2  inches  wide  was  placed  on  the  ground  around  a  tree 
t  runk.  The  ])upcT  marched  through  this  and  ascended  and  molted  with 
sat'oty;  but  the  winged  insects  that  had  fallen,  and  others  from  the 
LTinss  on  wliich  they  had  emerged,  were  stifled  by  the  pyrethrum  as 
I  !i(*v  tried  to  ascend  the  tree. 

In  testing  the  pyrethrum  powder  on  pupa3,  in  most  Instances  none 
ilied;  but  in  two  of  the  tests  10  per  cent,  of  the  pupje  died,  but  there 
was  reason  to  believe  that  death  resulted  in  these  instances  from  hand- 
linu'  and  collecting  them  in  masses. 

Pyrethrum  loafer.-— This  was  prei)ared  in  two  ways,  (1)  by  stirring 
into  water  as  much  pyrethrum  powder  as  the  water  would  suspend 
when  at  rest ;  (2)  by  adding  milk  (1  pint)  to  pyrethrum  (4  fluid  ounces}, 
and  afterward  diluting  to  suit.  The  milk,  even  when  soured,  holds  all 
the  powder  in  suspension,  and  facilitates  its  suspension  in  water. 
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(1)  The  simple  water  suspension  of  pyrethrum  in  four  tests  on  pup(e 
was  tried  with  a  mortality  of  10  per  cent.,  but  on  the  winged  Cicadas, 
both  soft  and  hard,  it  was  thoroughly  fatal,  like  the  powder. 

(2)  Pyrethrum  powder,  one-eighth  pint;  milk,  1  pint;  water,  16  pint8, 
mixed. 

Fifteen  pupjo  were  treated  with  this  with  the  following  results:  One 
disappeared,  bix  died  as  pupae,  five  died  half  emerged,  and  three  emergoil 
apparently  uninjured.  The  same  preparation  sprayed  on  mixed  lots  of 
I>iipa3  and  winged  forms,  soft  and  hard,  on  trees  and  on  the  ground,  had 
.similar  effects  on  the  pui)pe  and  killed  all  the  winged  insects. 

In  this  way  a  very  strong  mixture  of  p^TCthrum  is  applied,  and  it 
should  be  stirred  just  before  using,  when  it  will  kill  most  of  the  pupaj 
as  well  as  the  emerged  forms. 

Kerosene  Emulsion. — This  was  prepared  after  the  usual  formula  and 
dihited  with  two  parts  of  water. 

Qsed  on  a  mixed  lot  of  pupai  and  adults,  soft  and  hard,  one  hundred 
of  these  on  the  base  of  an  uninfested  tree  and  fifty  in  the  grass,  8  feet 
distant.  In  five  minutes  all  seemed  weakened :  the  pupae  still  crept 
along  a  little,  but  the  winged  ones  hung  immovable  on  the  tree  or  lay 
iil)on  the  ground,  only  moving  their  legs  a  little  in  a  weak  and  helpless 
manner.  A  few  minutes  later  the  pupte  had  8topi)ed  creeping.  This 
was  at  7  a.  m.  At  noon  they  had  not  moved  from  their  places,  except 
by  a  few  having  dropped  from  the  tree,  and  all  were  either  dead  or 
nearly  so.  The  emulsion  at  once  stopped  all  molting  and  transforma* 
tion,  and  the  soft  wings  hardened  in  shai^eless  forms.  The  same  eifects 
on  the  insects  resulted  in  several  smaller  tests  of  the  same  strength  of 
emulsion,  though  many  of  the  insects  werc^  twenty -four  hours  in  dying. 
The  pupae  were  the  slowest  te  succumb,  but  they  were  all  destroyed  by 
it  in  every  instance  and  could  not  molt.  Sprayed  on  them  on  the  ground 
and  as  ascending  or  hanging  on  trees  the  same  results  follow^!,  and 
this  dilution  of  the  emulsion  seems  the  most  thorough  destroyer  of  the 
pupae  as  well  as  of  the  emerging  and  winged  Cicadas.  From  a  whole 
pint  of  ])uj>ae  sprayed  by  this  mixture  not  one  suceeded  in  ti*ansforming. 

Small  ants  usually  attacked  some  of  the  Cicadas  that  were  struggling 
under  the  effect  of  pjTothrum  or  dead  from  it,  but  no  ants  were  found 
aifecting  specimens  treated  with  kerosene. 

Other  exi)eriments  were  tried  with  th^i  same  emulsion,  diluted  as  fol- 
lows: (1)  Emulsion,  1;  water,  4;  and  (2),  Emulsion.  1 ;  water,  8. 

The  two  strengths  sprayed  on  groups  of  pni){e  gave  results  that 
varied  from  each  other  but  little  and  killed  nearly  all;  but  some  were 
very  slow  to  die  and  showed  life  oven  after  two  days. 

Sprayed  on  the  ground  or  the  trunks  of  trees,  these  dilutions  did 
not  prevent  the  pupae  from  ascending,  and  apparently  had  no  effect  on 
them  except  when  sprayed  on  their  l)odies. 

SUBSTANCES  THAT  KILL  BY  THWARTING  EXUVIATION. 

Dr.  Barnard  concluded  from  his  tests  that  by  communicating  to  and 
ccaining  moisture  or  softness  in  the  pupa  skin,  even  the  milk  and  water 
'1  the  preceding  mixtures  tend  te  render  it  dirticult  or  impossible  to 
v<\,  the  skin,  and  that  they  thus  aid  i)yrethrum  or  kerosene. 

Jarholic  acid  (2  per  cent,  solution). — This  prevents  the  majority  of 
)upae  from  molting,  and  they  die  sooner  or  later.  For  example,  when 
ipplied  te  one  lot  of  pupae  at  night,  five  were  found  in  the  morning 
iying  or  dead  in  a  half-molted  condition ;  seven  were  active,  not  molted, 
-nd  apparently  not  suffering ;  one  was  molted,  but  turned  black  by  the 
ftCid  and  dead.    In  another  case  five  dozen  pupae  on  the  base  of  an  uiw 
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infested  tree  were  sprayed  with  the  same  at  night;  none  ascended  the 
tree,  and  by  the  next  noon  four  dozen  were  dead  and  dying.  Tests  ou 
email  gronps  gave  analogous  results. 

This  solution  poured  around  the  bases  of  trees  had  no  influence  in 
retarding  the  pupsB,  which  marched  over  it  unaffected  and  ascended  the 
trees. 

Carbolic  acid  (1  per  cent,  solution)  around  trees  also  gave  no  result. 
C)f  the  pnp»  sprayed  with  this  weak  solution  one-third  were  prevented 
from  molting  and  died. 

Acetic  acid  (15  per  cent,  solution). — ^The  results  from  this  are  very 
similar  to  those  of  carbolic  acid  of  2  per  cent,  strength.  Applied  in 
the  evening  on  a  group  of  pup»,  the  next  day  eight  were  active,  six 
were  half-molted  and  dying,  three  had  emerged.  Of  the  latter  one  was 
dead  and  covered  by  a  swarm  of  small  yellow  ants.  On  other  small 
lots  the  effects  were  similar ;  nearly  all  eventually  died. 

Acetic  OiCid  (10  per  cent,  solution). — ^This  sprayed  on  four  small  lots  of 
pupsB  prevented  over  one-half  from  emerging. 

Alcohol  (30  per  cent,  solution). — Sprayed  on  three  lots  of  pupae,  about 
60  per  cent,  were  killed.  They  died  very  much  as  did  those  from  acids  in 
the  foregoing  cases.  For  exami)le,  one  lot  of  two  dozen  pup»  was 
treated  with  the  alcohol  solution  in  the  evening.  The  next  morning 
five  were  weak  (dying),  six  were  half-molted  and  dying,  four  were 
emerged  and  dying,  the  others  all  right. 

To  prevent  ovipositing. 

Experiments  to  repel  the  insects  from  trees  and  prevent  the  females 
from  ovipositing  wiere  madias  follows :  On  the  20th  of  June  the  Cica- 
das were  numerous  and  active,  depositing  their  eggs  in  a  thicket  of 
lilac  bushes,  which  were  low  and  hence  easily  inspected.  On  these  the 
milk-kerosene  emulsion  (60  per  cent,  kerosene)  was  tried  to  test  its 
effects  as  a  preventive.  It  was  applied  in  different  places  in  three 
strengths,  viz: 

Parts  by  volnine. 

1.  Emnlsion 1 

Water 2 

8.  Emulsion ^ 1 

Water 5 

3.  Emalsion 1 

Water 10 

The  first  dilution  was  so  strong  that  it  injured  many  of  the  leaves,  and 
its  odor  was  very  distinct  in  the  air  among  the  bushes  during  the  day  of 
its  application,  and  still  perceptible  on  the  following  day.  The  other 
dilations  had  no  effect  on  the  foliage  and  from  them  no  odor  appeared, 
except  by  .scenting  close  to  the  surfaces  treated. 

Within  two  hours  after  the  applications  were  made  the  Cicadas  began 
o^  ip(>sitin<4'  a^ain  in  the  bushes  which  had  been  sprayed.  During  the 
linst  afternoon  and  in  the  forenoon  of  the  next  day  ovij^ositing  in  these 
bushes  went  on  as  rapidly  as  in  those  that  had  not  been  sprayed.  The 
i':>octs  were  even  driven  off  in  the  movements  incident  to  the  inspec- 
tion of  the  work,  but  at  any  time  when  not  distui'bed  a  few  could  be 
si(  n  inserting  the  ovipositor  in  the  trees  treated. 

Farther  exi)eriments  were  made  with  raw  linseed-oil  and  with  white- 
^vash  as  preventives  of  this  injury.  Each  of  these  substances  was 
painted  upon  the  twigs  of  six  young  peach  trees  and  on  some  lilac 
bushes',  all  of  which  had  been  mu(^  visited  and  more  or  less  injured 
previously  by  Cicadas.  But  at  the  time  of  the  application  (June  22)  the 
weather  became  cloudy,  breezy,  and  cool|  and  bo  oontinued  fior 
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time,  so  that  the  insects  were  less  active  than  nsual.  After  the  appli- 
cation a  few  Cicadas  were  noticed  ovipositing,  but  none  of  them  on  tiie 
bushes  that  had  been  treated.  This  experiment,  therefore,  is  of  nega- 
tive value. 

It  is  obvious  from  the  foregoing  that  in  pyrethrum  and  the  kerosene 
emulsion,  we  have  two  valuable  insecticides  that  may  be  used  to  advan- 
tage at  the  time  the  insects  are  issuing  from  the  ground,  but  that  nciiliur 
these  substances,  nor  the  others  that  have  been  so  far  tried,  can  be  de- 
pended on,  so  far  as  experience  has  gone,  when  applied  to  trees,  to  pro- 
tect these  from  the  perfect  insects  when  once  mature  and  ovipositiujr. 
This  is  about  the  conclusion  arrived  at  in  1868,  and  shows  the  impor- 
tance of  anticipating  the  injury  and  of  dealing  with  the  Cicadas  while 
they  are  issuing  from  the  ground. 

OONSIDEEATION  OF  THE  TWO  BROODS  THAT  APPEARED  IN  1885. 

With  a  view  of  acquiring  as  much  exact  information  as  possible  in 
reference  to  these  two  broods,  the  following  circular  was  sent  out  on 
the  Ist  of  June : 

CironlarNo.  16.]  United  Statks  Department  of  Aorioulturb, 

Division  of  Entomology, 
Washington^  D,  C,  June  1, 18S>. 

Sir  :  During  the  present  year  two  large  broods  of  the  Periodical  Ciooda,  or  80-caUed 
"  Seventeen-year  Locust"  (Cicada  sepiendecim  L.),  one  of  the  seventeen-year  (septende' 
dm)  race,  and  one  of  the  thirteen-yoar  (tredecim)  race,  will  make  their  appearance  in 
different  parts  of  the  country. 

I  would  beg  you  to  glance  over  the  following  list  of  localities  and  to  send  me  dar- 
ing the  season  any  confirmatory  experience  as  to  the  appearance  this  year  of  the 
insects  in  those  localities,  or  in  anv  localities  not  indicated.  Any  evidence  girinff 
the  extent  of  territory  over  which  they  appear  in  your  county  or  State,  or  any  welC 
attested  dates  of  their  appearance  in  previous  years,  will  be  thankfully  reoeived  mad 
appreciated : 

Brood  YU.—Tredecim  (1859,  1872,  1885). 

Ulinoia. — Jackson,  Union,  Macoupin  Counties. 

Missouri, — Saint  Louis,  Boone  Counties. 

Georgia. — De  Kalb,  Gwinnett,  Newton  Counties. 

Tennessee. — Madison  County  and  northern  portion  of  the  State. 

Jl/w«M(ppi.— Copiah  County,  Oxford,  and  eastern  portion  of  the  State. 

Louisiana. — Carroll  Parish. 

Kansas, — Phillips  County. 

Arkansas. — Flat  Bayou. 

The  existence  of  this  brood  has  been  verified  in  ]^a8t  years  in  the  parts  of  Illinois, 
Missouri,  Tennessee,  Mississippi,  and  Arkansas  indicated ;  but  the  looaUtiee  in  Kan- 
sas, Georgia,  and  perhaps  Louisiana,  require  further  confirmation  this  year. 

Brood  ILJUl.—Sepiendeoim  (1868,  1885). 

New  Tork. — Kings,  Monroe  Counties. 

Massachusetts. — Fall  River,  southeast  portion  of  the  State. 

Vermont. — Oakland. 

^Pennsylvania. — Lancaster. 

Mto.— Greene,  Franklin,  Columbiana,  Pike,  Miami  Counties,  and  viciuity  of  ToltMlo. 
yndidwa.— Tippecanoe,  Delaware,  Vigo,  Switzerland,  Hendricks,  Marion,  Dearbom 
Wayne,  Floyd,  Jefiersou,  Richmond  Counties. 
Midiigan. — Southeastern  portion. 

f  hi  aware. — Very  generally. 

laryland. — Very  generally. 
Bistrict  of  Columbia. — Very  generally. 

Virginia. — ^Very  generally. 

Kentucky, — Around  Louisville. 

"^  -torgia, — ^Habersham  County.  . 

Hatpeotfiilly  yonn. 

^   ^   RILEY, 

JEniomologiai^ 
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A  large  number  of  letters  have  been  received  in  answer  to  this  circu- 
lar, and  our  knowledge  as  to  the  exact  distribution  of  these  two  broods 
has  thereby  been  greatly  increased..  It  is  unnecessary  to  give  this  in- 
formation iu  detail  here,  and  we  therefore  merely  summarize  the  facts-in 
the  following  enumeration  of  localities,  the  same  order  of  States  being 
retained.  Where  not  otherwise  stated  the  Cicada  appeared  in  all  coun- 
ties mentioned,  and  those  which  are  additional  to  previous  records  are 
at  once  seen  by  com])arison  with  the  above  circular  list.  It  may  be  well 
here  to  state  that  the  previous  simultaneous  appearance  of  these  two 
broods  was  in  1GG4,  and  that  they  will  not  concur  again  until  the  year 
210G. 

Brood  VIL^Tredeoim^  1885, 1898. 

Illinois, — tlackson,  Madison,  Perry,  Pike,  Eandolph,  Scott,  Union. 

Negative  report  from  Saint  Clair. 

Missouri, — Audrain,  Christian,  Dade,  Dallas,  Douglas,  Gasconade, 
Giranleau,  Greene^  Hickory,  Jefferson,  Johnson,  Knox,  Lawrence  (f), 
New  Madrid,  Pettis,  Perry,  Polk,  Saint  Louis,  Scott,  Taney,  Texas, 
Warren,  Washington,  Webster. 

Negative  reports  from  Cass,  Daviess,  Holt,  Lewis,  Monroe,  Ozark, 
Saline,  Stoddard,  Vernon. 

6'cor(7m.--Cobb(?),  Coweta (.?),  DoKalb(?),  M^rriwether  (!). 

Negative  rej>orts  Iroin  Bibb,  Carroll,  Fulton,  Glascock,  Wilkes. 

Kentucky,' — Graves.  Trigg. 

Negative  report  from  Livingston. 

Tennessee, — Benton,  Carroll,  Chester,  Cro(ikett,  Davidson,  Decatur, 
Diekson,  Dyer,  I'ayctte,  Gibson,  Hardeman,  Hardin,  Haywood,  Hen- 
derson, Humphreys,  Lake,  Lauderdale,  McNairy,  Madison,  Maury, 
Obion,  Bobertson,  Shelby,  Tipton,  Weakley. 

Negative  reports  from  Bedford,  Lincoln,  Rutherford,  Wilson. 

Missisfiippi. — Alcorn,  Amite,  Bolivar,  Calhoun,  Carroll,  Claiborne, 
Coahoma, .Copiah,  De  Soto,  Franklin,  Hinds  (and  adjoining  counties), 
Issaquena,  Jasper,  La  Fayette,  Lawrence,  Lincoln,  Madison,' Marshall, 
Montgomery,  Newton,  Panola,  Quitman,  Rankin  (and  adjoining  coun- 
ties), Scott,  Simpson,  Smith,  Tate,  Tishomingo,  Webster. 

Negative  reports  from  Clarke,  Jefferson,  Leake. 

J.ouisiana, — Bossier,  Caldwell,  East  Carroll,  Franklin,  Madison,  More- 
lionse,  Kicliland,  Washington,  West  Carroll. 

Negative  reports  from  Natchitoches,  Rapides,  Red  River,  Sabine, 
Taii^ripahoa,  Vermillion,  West  Feliciana. 

Kansas, — Negative  reports  received  from  eighteen  counties  (including 
Piiiliips)  in  eastern  and  central  portions  of  the  State.* 

Arkansas. — Arkansas,  Chicot,  Columbia,  Cross  (and  adjoining  coun- 
t!«'s),  Drsha,  Franklin,  Izard,  Jackson,  Jelferson,  Marion,  ^Mississippi, 
Pliillips,  Prairie,  Pnlaski,  Saline  (?),  Searcy. 

^'c;^ative  reports  from  Crawford,  Drew,  ilemi)stead. 


*Tin'  orrurrence  of  Hrood  VII  in  Phillips  County,  Kansas,  was  based  npon  Dr. 
Smitirs  authority,  \Yhost*  nnpnhliHhed  work  on  the  Periodical  Cicada,  has,  until  lately, 
hwu  actHssiUlc  to  nie  only  in  a  copy,  which  1  owed  to  the  kindness  of  Dr.  J.  G.  Morris. 
All  iiispoction  of  Dr.  Smith's  orij^inal  manuscript  made  during  the  past  summer, 
thr'tuuli  till-  courtesy  of  his  daughter,  Mrs.  Elizabeths.  Gavet,  revealed  the  fact  that 
he  had  wiitteu  "Phillips  County,  Arkansas."  Thus  the  State  of  Kansas  is  to  be 
stricken  from  the  list  of  States  known  to  be  occupied  by  Brood  VII  and  Phillips 
County  to  be  added  to  the  localities  in  Arkansas. 
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Brood  XXII.—Septendecimj  1885,  1902. 

Massachusetts, — Negative  report  from  Fall  River  (Bristol  County). 

Vermont, — Negative  reports  from  E&sex  and  Orleans. 

Connecticut, — No  reports  received. 

New  York, — Kings,  Richmond  (?). 

Negative  reports  from  Clinton,  Franklin,  Genesee,  Monroe,  Ontario. 

Rhode  Island, — Negative  reports  from  Bristol  and  Washington. 

Neiv  Jersey, — Burlington,  Camden,  Mercer,  Middlesex,  Monmouth, 
Morris,  Passaic  (?),  Somerset. 

Negative  report  from  Ocean  (?). 

Pennsijlvania. — Adams,  Blair,  Bucks,  Carbon,  Chester,  Cumberland, 
Dauphin,  Delaware,  Franklin,  Huntingdon,  Juniata,  Lancaster,  Leba- 
non, Lehigh,  Miftlin,  Monroe,  Montgomery,  Northampton,  Perry,  Schuyl- 
kill, Snyder,  York. 

Negative  reports  from  Allegheny,  Bradford,  Butler,  Columbia,  Elk, 
Erie,  Lackawanna,  Luzerne,  McKean,  Monroe,  Potter,  Susquehanna, 
Tioga,  Wayne,  Wyoming. 

JDelaicare, — Kent,  New  Castle,  Sussex. 

Maryland, — Allegliany,  Anne  Arundel,  Baltimore,  Cecil,  Frederick, 
Garrett,  Harford,  Kent,  Montgomery,  Prince  George,  Talbot,  Washing- 
ton. 

Negative  reports  from  Calvert  (?),  Queen  Anne,  Somerset,  and  lower 
counties  of  the  eastern  shore. 

District  of  Columbia, — Throujjhout. 

Virginia, — Augusta,  Carroll,  Clarke,  and  adjoining  counties,  Fairfax, 
,  Frederick,  Loudoun,  Wythe,  Spottsylvania  (!),  Warren. 

Negative*,  reports  from  Buckingham,  Campbell,  Grayson,  Halifax, 
Hanover,  Henrico,  Highland,  King  George,  Lancaster,  Louisa,  Pow- 
hatan, Prince  William ,  Roanoke,  Westmoreland. 

West  Virginia. — Berkeley,  Grant,  Hardy,  Hampshire,  and  adjoining 
counties,  Jefferson  and  adjoining  counties.  Mineral,  Putnam  (?). 

Negative  reports  fr©m  Cabell,  Calhoun  (?),  Gilmer,  Lewis,  ^Mononga- 
lia, Upshur. 

Xorlh  Carolina.— Ciildv^eW  (f ),  Cherokee  (?),  Davie,  Lincoln .  (1834), 
Surrj^,  Wilkes,  Yadkin. 

Negative  reports  from  Alleghany,  Gaston,  Harnett,  Hyde,  Iredell, 
Jackson,  ]Madison,  Pasquotank,  Wake. 

South  Carolina, — Negative  reports  from  Abbeville  and  adjoining 
counties,  Oconee,  Williamsburg. 

Tennessee, — Blount,  Carter,  Hamblen,  Hamilton,  James  (?),  John- 
son (?),  Knox,  Loudon,  McMinn  (?),  Polk,  Scott,  Seviei*,  Sullivan, 
Washington. 

Negative  reports  from  Bedford,  Bledsoe  (?),  Bradley,  Claiborne,  and 
adjoining  counties,  Fentress,  Lincoln,  Meigs,  Khea,  Rutherford,  L^nicoi. 

Georgia, — Banks,  Dawson,  Fannin,  Forsyth,  Franklin,  Gilmer,  Haber- 
sham, Hall,  Lumpkin,  Pickens,  Rabun,  Union,  White. 

Negative  reports  from  Columbia,  Harris,  Polk,  Towns,  Washington. 

Alabama, — Saint  Clair  (f ). 

Negative  reports  from  Blount,  Limestone,  Perry. 

Ohio, — Adams,  Butler,  Champaign,  Clarke,  Clay,  Clermont  (f),  Dela- 
ware, Fairfield,  Franklin,  Greene,  Hamilton,  Lucas,  Montgomery,  Picka- 
way, Preble,  Sandusky,  Warren,  Wyandot. 

Negative  reports  from  Auglaize,  Guernsey,  Hardin,  Jackson,  Pauld- 
ing, Seneca. 

Kentucky. — Barren,  Breckenridge,  Carroll,  Casey,  Davies,  Fayette  (t), 
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Franklin,  Hart  (f),  Henderson  (f),  Jefferson,   Lawrence  (t),  McLean, 
Mercer  (18G8),  Oliio,  Oldham,  Tnmble. 

Xc'gative  reports  from  Casey,  Clay,  Leslie,  Owsley,  Pike,  Bnssell  and 
adjoining  counties,  Shelby,  Wayne. 

Indiana, — ^The  appearance  of  the  Cicada  was  reported  from  all  coun- 
tios  of  the  State,  except  the  following: : 

De  Kalb  (not  heard  from),  Howard  (negative  report  received),  IVfar- 
shall  (not  heard  from),  Ohio  (not  heard  from),  Porter  (negative  report 
i-eceived),  Pulaski  (not  heard  from),  Starke  (not  heard  from). 

Illinois. — Clark,  Crawford,  De  Witt,  Edgar,  Edwards  (?),  Gallatin,  Iro- 
quois (1868),  Kane  (t),  Pope,  Vermillion,  Wabash,  White,  Williamson 
(perhaps  Brood  YII). 

Negative  reports  from  Carroll,  Douglas,  Kendall,  Lee. 

Michigan, — 13arry,  Branch,  Calhoun,  Eaton,  Genesee,  Gratiot,  Jack- 
son, Kalamazoo,  Lenawee,  Livingston,  Monroe,  Saint  Clair,  Saint 
Joseph,  Washtenaw.  Wayne. 

Negative  reports  from  Macomb,  Manistee. 

Wiscomin. — Sank. 

Negative  reports  from  a  number  of  other  counties. 

The  above  enumeration  of  counties  in  which  the  appeamnce  of  the 
Cicada  was  rei>orted  to  us  in  1885,  gives  but  an  imperfect  picture  of  the 
distribution  of  the  two  broods,  and  we  have,  therefore,  endeavored  to 
indicate  on  a  map  (Map  1)  the  localities  reported  to  us  this  year  as 
well  as  those  previously  ascertained,  and  to  thus  illustrate  graphically 
the  extent  of  territory  occupied  by  the  two  broods.  The  limited  scale 
of  a  map  intended  for  an  octavo  volume  prevents  accurate  and  detailed 
delineation  of  the  limits  of  the  territory  known  to. be  occupied  by  either 
brood  as  also  the  real  conditions  within  that  area.  There  are  many 
counties  in  which  the  Cicada  appeared  only  in  the  northern  or  eastern 
half,  or  only  in  a  few  scattered  localities,  or  eve^ra  single  locality.  All 
these  and  other  details,  so  interesting  and  important  for  a  thorough  un- 
derstanding of  the  geographical  and  topographical  distribution  of  the 
Cicada,  could  only  be  indicated  on  a  much  larger  map.  It  must  also  be 
remembered  that  our  knowledge  of  the  distribution  of  the  various 
broods,  and  more  especially  of  the  large  ones  which  extend  over  many 
States,  is  far  from  being  complete.  Many  counties,  especially  in  the 
Southern  States,  have  not  been  heard  from  at  all,  while  the  reports  re- 
ceived from  a  number  of  other  counties  are  so  vague  or  so  ambiguous 
as  to  be  of  little  or  no  value. 

Points  of  Contact  of  the  two  Broods, — A  glance  at  the  map  shows 
that  the  two  broods  are  well  separated  from  each  other  except  at  two 
points,  viz,  in  southern  Illinois  and  northern  Georgia.  In  the  first- 
mentioned  State  the  localities  along  the  Mississippi  River  undoubt- 
edly bi^long  to  Brood  VII,  while  those  along  the  Wabash  River  belong 
with  eijual  certainty  to  Brood  XXII;  but  considerable  uncertainty  ex- 
ists regarding  the  localities  along  the  lower  course  of  the  Ohio  River 
and  those  between  that  river  and  the  Mississippi.  There  is  great 
doubt  whether  tlie  county  of  Williamson,  in  Illinois,  belongs  to  the  tei- 
ritory  of  Brood  VII  or  to  that  of  Brood  XX 11.  We  received  two  reporti^ 
from  tliai  eounty,  the  one  simply  stating  the  appearance  of  the  Cicada 
this  year,  the  second  recording  the  Cicadas  in  the  years  1868, 1881,  and 
18^3!  The^e  three  years  can  only  refer  to  Brood  XVIII  (1868  and  1881) 
and  XXII  (1868  and  1885), both  broods  having  appeared  simultaneously 
in  1868.  Thus,  on  the  strength  of  this  communication,  we  have  referred 
Williamson  County,  Illinois,  to  Brood  XXII. 

Still  more  confusing  and  uncertain  are  the  relations  of  the  two  broods 
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at  their  second  point  of  contact,  viz,  in  northern  Georgia.  The  exist- 
ence of  Brood  VII,  in  Georgia,  is  based  upon  J)r.  JSuiitb's  unpublifilied 
"Register,^  in  which  he  records  the  Cicada  in  1840  and  1859  in  the  coun- 
ties of  De  Kalb,  Gwinnett,  and  !Newton.  In  1872  none  of  tliese  countivs 
were  heard  from,  and  in  1885  a  single  correspondent  (Mr.  E.  M.  Wynn 
of  Alto,  Banks  County)  refers  to  two  of  tbein  (Do  Kalb  and  Gwinnett), 
but  in  such  a  way  as  to  connect  them  with  the  belt  or  belts  undoubtiMlly 
occupied  by  Brood  XXII  in  Georgia.  Want  of  space  i)revents  fuller 
consideration  here  of  this  interesting  question,  and  for  the  present  we 
leave  these  three  counties  attached  to  Brood  YIl. 

In  this  connection  we  would  finally  mention  that  northeastern  Ala- 
bama may  also  be  claimed  by  either  brood.  All  information  received 
in  1885  from  that  State  was  of  a  negative  character,  excepting  the  fol- 
lowing two  statements:  Judge  J.  F.  Bailey,  of  Marion,  has  heard  that 
the  Cicada  has  been  seen  in  June  "  in  some  of  the  counties  in  the  north- 
east part  of  the  State ; "  and  Mr.  John  W.  Inzer,  of  Ashville,  Saint  Clair 
Connty,  had  been  informed  by  reliable  authority  that  they  had  appeared 
in  Juno  in  a  specified  locality  in  his  county,  but  that  he  did  not  see  them 
himself.  In  the  absence  of  any  previous  record  it  is  impossible  to  say 
to  which  of  the  two  broods  these  two  statements  refer,  and  we  hav« 
deemed  it  best  at  ])resent  not  to  mark  the  locality  down  on  the  map. 

Qeographical  distribution  of  Brood  VIL — Of  the  seven  broods  known 
to  exist  of  the  13  year  race,  this  Brood  VII  is  only  surpassed  in  extent  by 
Brood  XYIII  (1881  and  1894),  the  remaining  broods*  being  much  smaller. 
•Its  main  scat  is  the  Mississippi  Valley,  extending  north waid  a  little  be- 
yond the  thirty-ninth  parallel,  or  a  little  north  of  the  mouth  of  the  Mis- 
souri, and  southward  a  little  beyond  the  thirty  first  parallel.  To  judge 
from  the  sum  of  the  records  received  in  1885  the  brood  is  by  far  more 
generally  distributed  and  more  numerous  on  the  east  side  of  the  Missis- 
sippi Valley  than  on  the  west  side.  lbs  most  compact  body  is  in  Ten- 
nessee, where  the  Cicadas  have  been  reported  as  extremely  numerous 
in  every  county  west  of  the  Tennessee  Eiver.  In  Mississippi  they  were 
equally  abundant  in  the  section  watered  by  the  Yazoo  Eiver  and  its 
affluents  from  the  northern  line  of  the  State  south  to  Vicksburg,  the 
brood  then  crossing  the  Mississippi  and  occu[)ying  several  counties  on 
the  Louisiana  side.  Another  distinct  belt  follows  the  Pearl  Kiver  from 
the  center  of  the  State,  extending  into  Louisiana.  Between  Pearl  liiver 
and  the  Mississippi  the  Cicadas  also  occupied  several  counties ;  but  the 
statement,  derived  from  previous  reports,  that  the  brood  is  generally 
distributed  through  eastern  Mississippi  has  not  been  corroborated  ;  in 
fact,  with  the  exception  of  the  northeastern  corner,  nothing  was  heard 
of  Cicadas  in  the  eastern  portion  of  the  State.  Southern  Louisiana  is 
entirely  free  from  the  Cicada  (excepting  localities  along  Pearl  Eiver), 
and  the  reported  localities  from  the  other  sections  form  a  compact  area 
in  the  northeastern  corner,  and  a  smaller  detached  area  in  the  north- 
western coiner  along  Eed  Eiver,  the  locality  being  su])ported  by  another 
near  by  on  the  Arkjinsas  side.  In  the  latter  State,  as  well  as  in  Mis- 
souri, the  reported  localities,  besides  those  along  the  Mississippi,  are 
very  much  scattered  and  isolated ;  but  since  the  Cicadas  were,  as  a  rule, 
not  very  numerous  in  the  more  northern  sections,  it  is  possible  that  the 
brood  has  not  been  generally  observed,  except  by  persons  especially 
interested  in  this  Cicada  matter.  In  Illinois  the  brood  occupies  only 
counties  along  the  Mississippi.  From  Kentucky  the  reports  are  remark- 
ably scarce,  but  we  ought  to  suppose  the  Cicada  common  between  the 

—  —  -  —    —  -  ■ ' 

*  One  or  two  of  these  are  by  no  means  so  well  established  as  could  be  desired. 
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Tennessee  and  the  Mississippi  Bivers.  In  the  southern  part  of  the  State 
there  is  au  eastward  extension  of  the  brood  across  the  GamberlandEiver, 
and  Ibis  eastward  extension  is  still  more  marked  in  Tennessee,  where 
the  Cicadas  have  been  reported  so  far  east  and  south  as  beyoud  Nash- 
ville. The  entirely  isolated  locality,  or  rather  group  of  localities  in 
Georgia  has  already  been  referred  to  on  page  250.  The  locality  in  Kan- 
otts  formerly  referred  to  this  brood  must  be  stricken  off  (see  p.  247). 

Geographical  distribution  of  Brood  XXII, — This  is  by  far  the  largest 
of  the  fourteen  broods  of  the  17-year  race  of  the  Periodical  Cicada 
known  to  exist  in  the  United  States,  and  it  is  only  equaled  in  extent  by 
the  IS-year  Brood  XVIII  (1881  and  1894).  It  extends  from  the  Atlantic 
Ocean  to  middle  Illinois  and  Wisconsin,  and,  reaching  in  its  northward 
extension  to  beyond  the  forty-third  parallel  in  Michigan  and  Wiscon- 
sin, it  nearly  attains,  southward,  the  thirty-fourth  parallel  in  Georgia. 
However,  this  immense  area  is  by  no  means  evenly  occupied  by  the 
Cicada,  and  a  glance  at  our  map  will  at  once  show  a  very  striking  feature 
in  its  distribution,  viz :  It  is  divided  into  two  large  and  sharply  divided 
bodies  or  branches.  Detached  areas  of  smaller  or  larger  extent  are  of 
frequent  occurrence  in  the  geographical  distribution  of  the  various 
broods,  but  in  no  other  brood  is  the  separation  so  striking  as  here.  The 
belt  separating  the  two  branches,  and  in  which  consequently  the  Cicada 
did  not  appear  this  year,  is  formed  by  the  following  territory :  Western 
and  northern  Pennsylvania,  eastern  half  of  Ohio,  West  Virginia  west 
of  the  Allegbanies,  central  and  eastern  Kentucky,  and  a  large  portion 
of  Tennesse<5. 

The  Eastern  branch  commences  at  Long  Island,*  New  York,  and,  fol- 
lowing a  southwestern  course,  extends  in  small  detached  areas  through 
middle  New  Jersey  until,  in  Pennsylvania,  we  meet  the  compact  main 
body  of  the  brood  which  occupies  the  southeastern  third  of  Pennsyl- 
vania, the  northern  half  of  Delaware,  the  whole  of  Maryland  (except- 
ing the  southern  half  of  the  peninsula  between  the  Potomac  and  the 
Chesapeake  Bay  and  the  corresponding  portion  of  what  is  known  as 
the  Eastern  Shore),  adjacent  counties  of  West  Virginia  and  the  northern- 
most counties  of  Virginia.  From  this  point  southward  an  extremely 
interesting  feature  of  the  brood  has  been  elucidated  by  this  year's  in- 
vestigation, viz,  that  the  Cicadas  are  entirely  confined  to  the  mountain- 
ous region,  appearing  nowhere  in  the  open  country  east  of  the  Allegha- 
nies.  Our  records  are  not  complete  enough  to  decide  whether  the 
Cicadas  occupy  the  valley  of  Virginia  and  adjacent  portions  of  the 
Carolinas  in  a  more  or  less  complete  body  or  in  detached  areas,  but  we 
are  inclined  to  believe  that  the  latter  case  will  prove  to  be  correct.  At 
any  rate,  in  eastern  Tennessee  and  northern  Georgia,  from  which  sec- 
tions the  records  are  more  plentiful,  the  distribution  of  the  Cicada 
seems  to  be  governed  by  topographical  features,  the  nature  of  which  is 
still  obsnro,  and  tbe  Cicadas  are  reported  from  numerous  localities  ap- 
pealing either  in  strips,  bordered  by  mountain  ranges  or  streams,  or  in 
areas  of  smaller  or  larger  extent  with  no  definite  natural  boundaries. 
In  Georgia  the  dividing  line  between  the  region  occupied  by  this  Brood 
XX ir  and  that  of  Brood  VII  is  by  no  means  well  ascertained,  as  already 
stated  on  p.  250.  In  Tennessee  the  Cicadas  were  reported  on  the  mount- 
ains west  of  ('liattanooga,  thus  reaching  the  northeast  corner  of  Ala- 
bama.    For  this  reason  we  are  inclined  to  believe  that  the  Cicadas  re- 

•  The  more  northern  localities  given  in  our  previous  records,  viz,  Fall  River,  Mass., 
Eutland,  Vt.,  and  Rochester,  N.  Y.,  were  not  confirmed  by  this  yearns  investigation, 
and  have,  therefore,  been  stricken  o£^ 
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ported  in  northeastern  Alabama,  and  more  especially  those  of  Saint 
Clair  County  (see  p.  250),  belong  to  the  Brood  XXII  rather  than  to  Brood 
VII. 

The  Western  branch  of  the  brood  is  a  compact  one  of  vast  extent, 
and  consisting  of  Indiana,  the  western  iialf  of  Ohio,  a  number  of  conn 
t  ies  in  Kentucky  along  the  Ohio  Eiver,  and  a  narrow  strip  in  Eastern 
Illinois  adjacent  to  the  Indiana  line.  This  compact  area  extends  north- 
ward into  Michigan,  but  here  the  brood  appears  aln^ady  to  be  broken 
np  into  several  detached  areas.  From  Indiana  only  a  few  counties 
have  not  been  heard  from ;  the  Cicadas  appear  to  be  getting  less 
numerous,  and  even  scarce,  in  the  northernmost  counties  and  entirely 
absent  in  a  few  counties  in  the  northwestern  corner  of  the  State.*  In 
Ohio  the  brood  extends  east  of  the  Scioto  Iliver  at  Columbus,  but  north 
of  this  place  a  number  of  counties  in  the  western  half  of  the  State  ap- 
pear not  to  be  occupied  by  it.  A  few  detached  localities  are  reported 
from  the  more  central  region  of  Illinois,  and  the  southernmost  locali- 
ties in  that  State,  where  this  brood  comes  in  contact  with  Brood  VII, 
have  already  been  referred  to  on  p.  249.  Finally  a  single,  but  very  def- 
inite, report  of  the  appearance  of  the  Cicada  in  Southern  Wisconsin 
has  been  received.  This  locality  is  very  interesting,  but  widely  sepa- 
rated from  the  main  body. 

SUMMARY  OF  DISTRIBUTION  AND  FUTURE   APPEARANCE   OF  DIFFER- 
ENT BROODS. 

Summing  up  the  distribution  of  the  Periodical  Cicada  (both  17  and 
13  year  races)  within  the  United  States,  as  now  ascertained,  it  will  be 
seen  that  the  Cicada  is  known  to  occur  in  all  the  States  east  of  the  plains, 
excepting  the  northern  portion  of  New  England,  northern  Michigan,  and 
the  whole  of  Minnesota.  It  thus  appears  that  this  Cicada  does  not  breed 
in  those  Northern  States  or  portions  thereof  in  which  the  woods  are  com- 
posed more  or  less  exclusively  of  pine  trees  or  other  conifers.  Rhode 
Island  possesses  no  broods,  so  far  as  we  know,  but  this  may  be  due  to 
want  of  proper  records,  as  several  broods  reach  close  to  the  borders  of 
that  State.  Neither  does  the  species  occur  in  the  peninsula  of  Florida, 
for  reasons  either  of  a  climatic  or  geologic  nature.  Our  knowledge  of 
the  western  extent  has  greatly  increased  since  1868,  and  several  broods 
can  now  bo  traced  as  far  west  as  eastern  Montana  and  Wyoming,  central 
Colorado,  and  theextreme  western  parts  of  Texas,  while  less  reliable  evi- 
dence even  indicates  that  the  species  may  occur  in  western  Montana 
along  streams  emptying  into  the  Pacific  Ocean.  Unless  this  report  be 
substantiated  in  future  the  distribution  will  not  extend  beyond  the  divid- 
ing range  of  the  Eocky  Mountains.  The  connection  between  the  distri- 
bution of  this  insect  and  the  botanical,  geological,  and  topographical 
characteristics  of  the  country  forms  a  very  interesting  subject  for  con- 
sideration. 

The  earlier  authors  on  the  subject  of  distribution  of  the  Cic^ada,  in- 
cluding Prof.  N.  Potter,  Dr.  Harris,  and  Dr.  Smith,  arranged  the  chro- 
'jology  solely  according  to  the  years  of  the  appearance  of  the  Cicada.  Dr. 
Fitch  was  the  first  to  introduce  the  numbering  of  the  different  broods, 
However,  from  want  of  sufiicient  data,  only  a  few  of  the  broods  actually 
n  existence  were  known  to  him,  and  he  confounded  the  broods  of  the 
seventeen -year  and  thirteen-year  races  of  the  insect.  Thus,  in  order  to 
ivoid  further  confusion,  we  were  obliged,  in  1868,  to  renumber  the 
oroods,  beginning  with  the  brood  that  was  to  appear  the  year  following 
that  date,  and  numbering  consecutively  the  broods  as  they  were  to  ap« 

•  Xhi«  is  Just  the  aiea  oconpied  by  Brood  V  (1871  and  1888). 
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pear  in  subsequent  years.  It  is  gratifying,  after  the  lapse  of  seventeen 
years,  to  find  that  twenty  of  the  twenty-two  broods  thus  tentatively 
given  by  us  have  since  been  fully  established  by  records.  Brood  III, 
as  shown  by  Bulletin  8,  is  evidently  invalid,  and  wc  have  stricken  it 
out,  while  Brood  X  needs  further  confirniatiou  of  its  validity  ;■  yet  we' 
have  deemed  it  best  to  retain  the  numbering  of  1868,  as  that  enumera- 
tion marked  an  epoch  in  our  exact  knowledge  of  the  various  broods. 

The  following  summaries  may  be  made  for  convenience;  tbe  Roman 
numerals  indicating  the  number  of  the  brood  and  the  asterisk  the  13-year 
broods. 

During  the  next  seventeen  years  there  will  occur  broods  of  the  Peri- 
odical Cicada  somewhere  or  other  in  the  United  States,  in  the  following 
years: 

1866.  I. 

1888.  V  and  X*. 

1889.  VIIL 
1891.  IX. 

1893.  XI  and  XYI*. 

1894.  XII  and  XYIII». 

1895.  II  •  and  XIII. 

1896.  IV*  and  XIY. 

1897.  VI  •  and  XV.  ^ 

1898.  Vn»  and  XVH. 

1899.  XIX. 

1900.  XX. 

1901.  X*  and  XXI. 

1902.  XXII. 

Thus  every  year  except  1887, 1890,  and  1892,  will,  during  the  next 
seventeen  years,  be  somewhere  a  Cicada  year ;  and  it  will  be  noticed 
as  there  are  thirteen  septendecim  and  but  eight  tredecim  broods,  it  fol- 
lows that  when  one  of  these  last  appear  it  will  nearly  always  be  in 
connection  with  one  of  the  former. 

It  further  appears  that  the  number  of  distinct  broods  appearing  in 
different  years  within  the  same  geographical  limits  are  as  follows : 

Alabama.— Your  broods;  years  1893  IXVI*],  1894  [XVIIP],  1896 
(rV*j,  and  1902  [XXII  or  VII*?]. 

Arkansas.— Foiivhrood&'j  years  1891 1 IX],  1894  I XVIII*],  1896  [XIV], 
and  1898  [VII*]. 

Colorado. — One  brood ;  year  1891  [IX],  and  possibly  another  in  1893 
[XIJ. 

Connecticut.— Tv^o  broods;  years  1886  [1]  and  1894  [XIIl. 

nelairare.—Tyxo  broods;  years  1889  [VlII]  and  1902  [XXII]. 

Dustrict  of  Columbia.— Tv^o  broods  ;  years  1894  [XIIJ  and  1902  [XXII]. 

Florida.— Ou^.  brood  ;  year  1896  [IV*]. 

Georgia.— Fiy a  broods ;  years  1893  rXVI*],  1894  [XVIII*],  1895  [II*], 
1898  [V11*J,  and  1902  [XXII]. 

////;(0/.v.-Seven  broods;  years  1888  [V],  1889  [VIII],  1893  [XI],  1894 
[XVJII*],  181)5  [XIIIJ,  1898  [VII*],  and  1902  [XXIIJ. 

Indian  Territory.-Two  broods;  years  1894  [XVIIl*]  and  1896  [XIV]. 

Indiana.— Vive  broods;  years  1888  [V],  1889  [VIII  ,  1893  [XIJ,  1894 
[Xllj,  and  1902  [XXII]. 

/o?rrt.— Three  broods;  years  1888  [VI,  1895  [XIII],  and  1896  [XIVj. 

Kansas.— Two  broods;  years  1893  [XIJ  and  1896  |XIV]. 

Kentucly.—Five  broods ;  Years  1889  [VIII],  1894  [X VIII*  1, 1897  [XV], 
189S  [VII* j,  and  1902  [XXIIJ,  and  possibly  a  sixth  in  1893  fXI]. 
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Louisiana.— Throe  broods;  years  1894  [XVnP],  1897  [YP],  1898 
fVn»],  and  possibly  a  fourth  in  1888  [X»|. 

Manjland,— Four  broods ;  years  1889  [Villi,  1893  [XI],  1894  [XIII, 
nn.l  1902  [XXII]. 

Massachusetts.— ThvQQ  broods;  years  1886  [I],  1889  [VIII],  and  1900 
[XXj. 

.l//r///./7a?L-~Threo broods;  years  1888  [V],  1894 jXII], and  1902  [XXI I]. 

MississiffpL—Fonv  broods;  years  1894  [XVIIP],  1896  [IV*],  1897 
[Vl*J,  and  1898  [VIP]. 

Missouri.— Four  broods;  years  1894  [XVIIl*],  1895  [XIII],  1896  [XIV], 
and  189:]  [VIP]. 

Montana  and  Wyoming. — One  brood ;  year  1898  [XVIIJ. 

Nebraslca.-Thv^Q^  broods:  years  1891  [IX],  1895  [XIII],  and  1890 
[XIV]. 

New  Jersey.— Your  broods ;  years  1889  [VIII],  1894  [XII],  1898 
[XVII],  and  1902  [XXII]. 

New  Yorh—Six  broods;  years  1889  [VIII],  1894  [XII],  1898  [XVII], 
1899  [XIX],  1900  [XX],  and  1002  [XXIIJ. 

North  Carolina.— Bight  broods ;  years  1889  [VIII],  1893  [two  broods 
XI  and  XVI»],  1894  [two  broods  XII  and  XV1II»],  1898  [XVII!],  1001 
[XXI],  and  1902  [XXII]. 

O/iio.— Seven  broods ;  years  1889  [VIII],  1895  [XIII],  1890  [XIV], 
1897  [XV],  1898  [XVII],  1900  [XX],  and  1902  [XXIIl. 


Tennessee.-Six  broods ;  years  1889  [VIIIJ,  1893  [XVI»],  1894  [XVlII' , 
1896  [IV*],  1898  [VII*],  and  1902  [XXIIJ. 

Texas.— Three  broods;  years  1888  [X*],  1894  [XVIII*],  and  1896 
[XIV]. 

Virginia. — Five  broods;  years  1893  [XI],  1894  [two  broods  XII  and 
XVIII*]-,  1901  [XXI],  and  1902  [XXII j. 

West  Virgima.-Yive  broods;  years  1889  [VIII],  1897  [XV],  1898 
[XVII],  1901  [XXI],  and  1902  [XXII]. 

Wisco7isin.— Three  broods;  years  1888  [Vj,  1898  [XVIIl,  and  1902 
[XXII]. 

THE  INFLUENCE  OF  CLIMATE  UPON  THE  RACES. 

It  hns  already  been  shown  that  the  17-year  race  is  essentially  North- 
ern and  the  13-year  race  essentially  Southern.     But  from  the  tact  tiuit 
at  certain  intermediate  latitudes  they  either  overlaj)  or  very  closely  ap- 
proximate each  other,  and  the  further  fact  that  no  races  requiring  jiny 
intermediate  periods  for  development  are  so  fiir  known,  we  may  con- 
clude that  the  separation  took  place  in  the  remote  past  and  that  each 
race  is  to-day  but  little  aflected  by  the  character  of  the  climate.    Indeed, 
it  may  be  questioned  whether  a  hypogean  insect  which  dwells  for  the 
most  part  so  deep  in  the  ground  as  to  be  measurably  beyond  the  reach 
)t'  tlje  atmospheric  changes  of  temperature  will  be  very  materially  in- 
Uienced  thereby.     Yet  there  are  several  interesting  scientific  questions 
iDon  which  light  would  be  thrown  by  any  obtained  data  as  to  the 

■tual  influeuQe. 
Ve  have,  for  these  reasons,  had  in  mind  for  some  time  to  make  a 

:Aes  of  experiments  by  transferring  the  eggs  of  one  of  the  seiptendecim 
;roods  to  the  extreme  Southern  States  in  which  the  tred^oim  only  is 
rTir-'rn  to  occur,  and  vioe  versa. 


REPORT  OF  THB  SNTOHOLO0I8T. 


256 


In  1881  we  made  some  attempt  by  sending  eggs  of  the  tredecim  brood 
XVIU,  obtained  in  Missouri,  to  afew  of  our  Northern  correspondents,  but 
with  one  exception  the  experiments  were  not  made  with  sufficient  care. 
Mr.  B.  Pickman  Mann,  then  living  at  Cambridge,  Mass.,  ])laced  in  our 
hands  a  record  of  some  twigs  which  were  sent  to  him.  The  eggs  scomctl 
to  be  shriveled  up  so  that  he  feared  they  might  be  abortive.  But  he 
phiced  some  of  them  (four  twigs)  under  a  large  apple  tree  behind  his 
liouse,  No.  19  Follen  street;  twelve  sticks  under  a  large  oak  tree  alunir 
thirty  paces  directly  south  of  the  middle  of  an  open  space  amid  lar^e 
pine  trees  on  the  path  from  Prof.  C.  E.  Norton's  house  toward  the  Alii 
scum  of  Comparative  Zoology;  eight  sticks  under  another  large  oak  tree 
about  seventeen  paces  cast-southeast  of  the  last,  and  five  sticks  under 
two  larger  oak  trees  about  twenty-live  paces  directly  east  of  the  western 
corner  of  Norton's  woods. 

The  present  year  we  have  instituted  a  series  of  experiments  which 
promise  tangible  results,  as  we  have  taken  precautions  not  only  to  see 
whether  the  eggs  really  hatched  at  the  different  localities  where  they 
were  placed,  but  to  have  the  experiments  recorded.  We  also  place  the 
details  of  these  experiments  on  record  in  this  report,  and  it  will  be  very 
interesting  iu  the  future  to  observe  whether  or  not  the  tredecim  race 
will  require  more  than  thirteen  years  for  development  at  the  Northern 
points,  or  the  septendedm  race  fewer  than  seventeen  years  at  the  South- 
em  points.  We  would  therefore  ask  all  those  who  may  read  this  arti- 
cle and  feel  sufficient  interest  in  the  matter,  and  who  may  be  living  at 
the  time,  to  look  for  the  appearance  of  Cicada  at  the  points  indicate<l 
during  tne  closing  years  of  the  present  century  and  the  lirst  two  years 
of  the  next,  and  to  send  to  the  Department  the  results  of  observations. 
The  following  transfers  were  made  with  the  kind  assistance  of  the  gen- 
tlemen mentioned : 

Brood  VII  {Tredecim). 


Date. 


1855. 
July      C 
1 

13 
13 
13 
13 
17 
17 
17 
17 
17 


Eggs  receired  from— 


Kggs  sent  to— 


W.  L.  PetcrH.  Senatobia,  Miss J.  H.  Comstock,  ItbaoA,  N.  T. 

P.  11.  Skiowilh.  Oxford,  Mias. J.  A.  Lintner,  Albftny,  X.  T. 

J.  (}.  BHrfow.  Cailft.  Mo        I  H.  Osboro,  Ames,  Iowa. 

P.  n.  Skipwiib,  Oxford,  Miss i  Saronel  Heni«baw,  boston,  Mass. 

do ;  Pw.  Thaxter,  Klttery  Point,  Me. 

do '  A.  S.  Packard,  Brunswick  Mf. 

AV.  L.  Peters,  Senatobia,  Miss j  J.  II.  (yomstock.  Ithaca,  N.  Y. 

do 1. I  J.  A.  Lintner.  Albany.  X.  V. 

do :  Samuel  Heushaw,  Uohiou,  Mass 

do I  11.  Thaxter,  Kitlery  Point.  Me. 

do A.  S.  Packard,  Bmnswick,  Mc. 


July 


0 
() 
11 
11 
1') 
1". 


Brood  XXII  (Scptcjidechn), 


r.  M.  WtUhtcr.  Lafayette,  Ind G.  Xoble.  Suvnnuuli.  C,.\ 


«i<> 


K.  KtMiUi.  Ni>w  Hope,  Pa 

V.  :M.  W.I.St.  !•   Lal'-iyotte,  lud 

K.  W.  AUis.  Adrian    Mich 


J.  K.  Willet,  Macon.  (;j!. 

D.  L.  Phares,  Agricultnr.il  Collc;;o.  Mu 

K.  A.  Smith,  TuKcalonsa.  Al.i. 

11.  W.  Jones,  (,'olumbiifl,  Mi.xs. 


(l.» !  G.  Noble.  Savannah.  Ga. 


1.-,    .{.. !  J.  K.  Willet.  Macon.  Ga. 

\r>   ... 


•Ji 
'.'I 
ill 
•a 
■J  I 
21 
21 
ill 


,M<» 
.«!o 


ti<> 


B.  H.  Haidaway,  T«i«*ea'uM»««}i.  .Ala. 

D.  L.  Phare.«<.  AL.rirullur,il  Colle;;e.  MIsm. 

..j  Charles  Mohr.  M.ibile.  Ala. 
•'  Mij»s  M.  E.  MuHfeldr.  Kirkwood.  Mo. 


I) G.  Noble,  Savannah.  Ga. 


.lo 
.do 
do 
do 
do 


J.  K.  Willet.  Maeon.  Ga. 

I).  L.  Phnres.  Ajk^ricuhural  College,  Miy 

K.  A.  Smith.  Tuscaloosa.  Ala. 

K.  W.  Jones,  Coliinibu.«*.  Mias. 

J.  D.  Wilkins,  Selma,  Ala. 


256         BEPOET  OF   THE   C0MMI8SI0NEB   OF   AGRICULTURE. 

The  requests  made  of  each  of  these  correspondents  were :  To  select  a 
spot  where  the  Cicada  has  not  been  seen  the  present  year ;  to  take  an 
isolated  tree  (preferably  in  an  orchard),  which  is  not  likely  to  be  dis- 
turbed during  the  next  seventeen  (or  thirteen)  years,  and  to  mark 
it  plainly  with  a  zinc  label.  The  twigs  were  to  be  placed  around  the 
base  of  the  tree,  and  watched  at  intervals  until  the  eggs  had  hatched. 
We  advised  that  a  few  twigs  be  retained  in  some  vessel,  so  that  hatch- 
ing could  be  absolutely  proved,  and  that  a  record  be  made  of  the  facts 
in  the  case  and  published  in  the  local  paper  or  elsewhere.  We  also 
strongly  urged  the  importance  of  exactness  in  this  record,  as  the  suc- 
cess of  the  experiment  would  largely  depend  upon  such  exactness. 

The  eggs  sent  to  Prof.  J.  H.  Comstock,  at  Ithaca,  N.  Y.,  hatched  well, 
and  the  twigs  were  placed  July  10, 1885,  "  under  the  large  hickory  tree 
which  stands  midway  in  the  row  of  elms  on  the  north  side  of  the  avenue 
leading  from  Morrill  Hall  to  the  residence  of  President  White.  •  •  ♦ 
It  is  the  only  hickory  tree  in  the  row.  It  is  the  ninth  tree  east  of  the 
University  avenue  and  the  ninth  tree  west  of  the  President's  avenue." 
Specimens  were  placed  in  the  permanent  collection  of  Cornell  Univer- 
sity at  Ithaca  under  the  number  181,  sub.  2,  with  conspicuous  label, 
"  Eead  in  1898,"  and  a  folded  label  with  details. 

Those  sent  to  Dr.  J.  A.  Lintner,  at  Albany,  JS^.  Y.,  were  placed  in  the 
orchard  of  Mr.  Erastus  Corning,  at  Kenwood.  "  The  tree  beneath 
which  the  eggs  were  planted  (they  were  hatching  when  the  twigs  were 
placed  about  the  base  of  the  tree  and  tied  to  its  branches)  was  marked 
with  a  zinc  label,  bearing  this  inscription:  ^Thirteen-year  brood  of 
Cicada  (Kiley's  brood  No.  VII) ;  Gggs  from  Oxford,  Miss.,  planted  July 
4, 1885.'  Additional  eggs  from  a  second  sending  were  placed  under  the 
same  tree  on  July  21,  and  also  some  in  a  wood  adjoining,  a  few  rods 
to  the  south,  to  serve  as  a  food  supply  in  the  event  of  the  death  or  de- 
struction of  the  orchard."  In  the  planting  Dr.  Lintner  was  assisted  by 
Mr.  William  Grey,  gardener  of  Mr.  Erastus  Coming,  who  was  requested 
to  communicate  to  others  on  the  farm  the  exact  location  of  the  tree. 

The  twigs  sent  to  Prof.  Herbert  Osborn,  at  Ames,  Iowa,  were  depos- 
ited by  him  under  two  trees  on  the  college  farm,  which  may  be  de- 
scribed as  follows :  First,  an  apple  tree  standing  directly  east  from  the 
house  occupied  by  Dr.  B.  D.  Halstead  and  north  of  the  house  occupied 
by  Professor  Osborn,  the  farthest  to  the  south  of  the  group  of  api)le 
trees  standing  in  that  part  of  the  grounds;  second,  an  elm  tree  stand- 
ing 25  yards  directly  south  from  the  house  in  which  Professor  Osborn 
is  living.  This  house  stands  a  little  south  of  midway  between  the 
'^  Farm  House"  and  "  South  Hall,"  on  the  east  road  between  those  two 
buildings,  or  the  farthest  from  the  main  college  building  in  an  E.SE. 
direction.  The  apple  tree  is  S.SW.  from  the  farmhouse  and  E.SE. 
from  the  main  college  building.  On  each  of  the  trees  is  hung  a  zinc 
label  with  the  inscription :  **  Twigs  from  Cadet,  Mo.,  containing  eggs  of 
thirteen-year  Cicada,  were  placed  under  this  tree  July  21,  1885." 

The  eggs  sent  to  Mr.  Samuel  Henshaw,  at  Boston,  Mass.,  were  placed 

about  two  iii)ple  trees  in  an  orchard  owned  by  Prof.  Alpheus  Hyatt,  at 

Anuisquam  (part  of  Gloucester),  Essex  County,  Massachusetts.     The 

rees  in  question  are  the  two  opposite  the  southwest  corner  of  the  barn. 

The  three  lots  of  eggs  sent  to  Mr.  George  Noble,  of  Savannah,  Ga., 

>^ere  received  by  him  in  good  condition,  and  hatched  perfectly.    They 

•^ere  placed  under  certain  cherry  trees,  each  marked  with  a  zinc  label, 

.u  the  farm  known  as  '*  Reiser's,"  IJ  miles  southeast  from  the  City  Ex.- 

aange. 

Th*-  fwigs  sent  to  Prof.  J.  E.  Willet,  at  Macon,  Ga.,  were  deposited  in 
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the  Central  Park,  at  Macon,  as  follows :  <<The  twigs  from  Indiana  were 
deposited  at  the  base  of  tturee  trees ;  first,  a  small  elm  just  within  ttie 
half-mile  track,  about  100  yards  eastward  of  the  turn  of  the  track 
nearest  the  main  entrance ;  second,  a  fine  hickory  on  the  bluff  of  the 
river,  about  opposite  the  middle  of  the  track,  and  third,  a  sweet  gum 
on  the  bluffy  about  100  feet  southeast  of  the  hickory.  These  three  trees 
have  each  a  zinc  label  with  the  legend,  *'  XVII-year  Cicada,  Indiana, 
1886-'98-1902.'  The  twigs  from  Michigan  were  deposited  at  the  base 
of  a  sweet  gum  at  the  north  end  of  the  Editor's  Home.  The  zinc  label  on 
this  tree  bears  the  legend,  <  XVIIyear  Cicada,  Mich.,  1885-^8-1903.'" 

Dr.  D.  L.  Phares,  of  Agricultural  College,  Oktibbeha  County,  Mis- 
sissippi, deposited  the  first  twigs  sent  to  him  on  the  ground  under  the 
base  of  a  hickory  tree  standing  6  feet,  a  little  south  of  east,  from  the  bot- 
tom of  the  steps  of  the  front  x)orch  of  his  house  at  the  Agricultural  and 
Mechanical  College.  The  second  lot  which  he  received  he  deposited 
uuder  a  hickory  tree  standing  16  feet  west  of  his  parlor.  There  are  no 
other  hickory  trees  near  the  two  described. 

Prof.  Eugene  A.  Smitli,  of  the  University  of  Alabama,  at  Tuscaloosa, 
Ala.,  placed  the  twigs  seut  him  about  the  roots  of  three  isolated  oaks 
{Qitercus  phellos  and  Q.  aquatica)^  situated  not  far  from  the  center  of  the 
southeast  quarter  of  the  college  campus.  They  are  the  only  trees  in  this 
southeast  quarter,  except  along  the  fence,  and  there  will  be  no  difQcnlty 
in  identifying  them. 

The  eggs  sent  to  Mr.  John  D.  Wilkins,  at  Selma,  Ala.,  were  deposited 
by  him  at  the  foot  of  a  water  oak  (Q.  aquatioa)^  which  may  be  reached 
by  commencing  at  the  northeast  comer  of  Second  and  T^nion  streets, 
Selma,  at  the  fence  corner  en  the  sidewalk,  and  measuring  east  along 
Second  street  for  85  feet ;  thence  north  at  right  angles  64  feet  to  the 
tree. 

Miss  M.  E.  Murtfeldt,  at  Kirkwood,  Mo.,  placed  the  twigs  sent  to  her 
under  two  young  apple  trees  standing  somewhat  apart  in  the  northeast 
corner  of  Mr.  C  W.  Murtfeldt's  orchard  at  Kirkwood,  and  too  close  to 
two  division  fences  to  admit  of  the  ground  on  which  they  stand  being 
plowed. 

Dr.  Charles  Mohr,  of  Mobile,  Ala.,  writes  that  the  experiment  was, 
with  him,  a  probable  failure,  as  nearly  or  quite  all  of  the  eggs  had  hatched 
before  being  placed,  owing  to  his  absence  from  home  when  received. 
The  twigs  were  placed,  however,  under  a  pecan  tree  in  Dr.  Mohr's  yatrd 
in  Mobile,  and  there  is  a  possibility  that  a  few  larvse  entered  the  ground 
and  that  some  Cicadas  will  be  observed  in  1898  or  1902. 

THE  PERIODICAL  OIOADA  IN  1886. 

To  the  above  consideration  of  the  two  broods  of  the  year  1886  we 
would  add  a  few  words  concerning  the  brood  which  is  to  appear  in  1886. 
This  is  our  septendecitn  Brood  I,  and  the  localities  in  which  it  has  been 
observed  at  several  intervals  of  seventeen  years,  up  to  1869,  are  the 
counties  of  Franklin,  Bristol,  and  Hampshire,  in  Massachusetts,  and 
the  Connecticut  River  Valley,  in  Connecticut,  near  to  the  Massachu- 
setrs  line.  No  other  well-established  localities  for  this  brood  are  known, 
but  it  may  possibly  occur  at  other  places  either* near  by  or  even  in  other 
portions  of  the  country.*  We  would  ask  the  reader  to  assist  us  in  our 
endeavors  to  correctly  determine  the  geographical  limits  of  this  brood 
by  sending  us  reports  of  the  appearance  of  tie  Ciccula  in  1886. 

*  From  two  concurrent  reports  from  Trimble  and  Oldluun  Coimties,  Keutaoky,  we 
may  suspect  that  Brood  I  oocuxs  there. 

17  AO— '86 
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Another  reason  for  alluding  here  to  this  Brood  I  is  its  relation  to 
Brood  XXII.  In  mapping  the  localities  ascertained  for  Brood  I  it  is 
at  once  apparent  that  they  form  an  appendix  to,  or  a  continuation,  in  a 
northeasterly  direction,  of  the  territory  occupied  by  the  Eastern  branch 
of  Brood  XXII,  which  always  precedes  Brood  I  by  one  year.  From  this 
relationship  as  regards  time  and  distribution,  the  inference  is  natural 
that  the  small  Brood  I  was  originally  derived  as  an  offshoot  from  the 
large  Brood  XXII. 

THE  LEATHER-BEETLE  OR  TOOTHED  DEEMESTBS- 

(Dermeates  vulpinus,  Fabr.) 
Order  Colboptera  ;  Family  DBBMESTiD-fi. 

[Plate  VI;  Fig.  2.] 

INJURY   TO  BOOTS  AND   SHOES. 

This  insect  has  the  past  season  come  under  our  notice  for  tlie  first 
time  as  a  destroyer  of  manufactured  boots  and  shoes.  Our  first  inti- 
mation of  the  damage  done  in  this  way  was  the  receipt  of  a  letter  iu 
September  from  Mr.  John  Mueller,  editor  of  the  Leather  Oazettey  of 
Saint  Louis,  who  stated  that  a  number  of  the  wholesale  boot  and  shoe 
houses  of  Saint  Louis  had  suffered  great  loss  from  the  beetles  during 
the  summer.  We  immediately  instructed  Miss  Murtfeldt  to  investigate 
the  matter,  and  subsequently  (in  November)  we  made  a  visit  to  Saint 
Louis,  during  which  we  looked  into  the  subject. 

During  the  last  week  in  Octx)ber,  Mr.  F.  Einstein,  of  A.  Einstein's 
Sons^  of  Savannah,  6a.,  called  on  us  in  Washington  on  account  of  a  law- 
suit in  which  his  firm  had  engaged  against  the  Boston  and  Savannah 
Steamship  Company,  by  reason  of  damage  done  to  boots  by  this  beetle 
while  being  shipped,  as  he  alleged,  from  Savannah  to  Boston.  To  this 
case  we  shall  refer  later. 

The  history  of  the  Saint  Louis  appearance  is  briefly  as  follows :  Tho 
insect  was  first  noticed  in  the  establishment  of  Mr.  John  Meier,  whole- 
sale manufacturer  of  boots  and  shoes,  at  41G  and  418  Christy  avenue, 
in  the  spring  of  1884,  when  a  lot  of  boots  and  shoes  which  had  been  sent 
to  some  Southern  town  were  returned  condemned  as  "  wormy."  This 
led  to  an  examination  of  the  stock  in  store,  and  the  proprietor  found,  to 
his  great  astonishment,  that  there  was  justice  in  the  complaints  of  his 
customer,  and  that  several  boxes  of  heavy  boots  and  shoes  wliich  had 
been  packed  for  some  time  were  literally  swarming  with  the  insect  in 
all  stages  of  development.  This  was  the  first  time  that  ho  had  ever 
known  of  the  existence  of  such  a  pest. 

About  the  same  time  the  insects  were  found  in  numerous  leather 
liouses  throughout  the  city  and  invaded  the  manufactories.  In  the 
summer  of  1886,  public  attention  was  called  to  the  pest  by  various  oral 
ind  exaggerated  accounts  of  a  "  grub  ^  which  worked  unseen  in  tho 
'Oles  of  shoes,  reducing  them  to  mere  shells  which  crushed  into  frag- 
nents  when  subjected  to  the  pressure  of  the  foot  in  wearing.  The 
llobe-Democrat  and  other  dailies,  as  well  as  the  Leather  Qazette  con- 
;;ained  articles  descriptive  of  the  damage,  but  none  suggested  satisfac* 
^ory  remedies. 

"^Teither  Mr.  Meier  nor  other  dealers  were  able  to  trace  the  introdac- 
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lion  ofthi8  iusoct  frooi  any  particular  warehonse  or  tannery,  but  learned 
from  tanners  tbat  it  was  quite  coinmou  in  old  hides,  and  was  by  them 
cnlle<l  ••  the  dry  hide-worm.^ 

Ill  tlie  warehouses  and  manufactories  the  insect  still  retained  its  par- 
t  iality  i'or  undressed  leathers,  and  an  examination  at  once  shows  tbat  the 
sdles  and  heels  of  boots  and  shoes  are  more  liable  to  injury  than  the 
np]>era.  It  seems  probable  that  the  comparative  immunity  of  the  uppers 
is  due  to  the  oily  dressing  used  in  the  finishing  processes.  They  do  not, 
however,  entirely  escape,  for  occasionally  they  are  found  bored  by  tho 
larva  or  roughened  and  eroded  by  the  beetle. 

UNrwECORDED  POINTS  IN  ITS  HABITS  AND  NATURAL  mSTORY. 

• 

Like  its  other  congeners  this  species  has  been  known  in  the  past  to 
feed  upon  skins  and  hides,  and  to  be  particularly  found  about  rendering 
houses.  We  have  found  it  in  association  with  D.  marmoratm  under 
buffalo  bones  in  Kansas,  have  reared  it  from  dry  entomological  speci- 
mens in  Saint  Louis,  and  have  received  it  through  the  State  Depart- 
ment as  very  injunous  to  hams  in  Arizona. 

Westwood  (Introduction,  &c.,  vol.  i,  pp.  157, 158)  quotes  Kirby  as 
authority  for  the  statement  that  the  larvae  were  found  in  some  speci- 
mens of  '^  flexible  asbestos  called  Amianth,  and  which  they  had  per- 
forated in  various  directions,  undergoing  their  transformations  therein.'* 
He  then  remarks :  "  That  these  holes  were  not  made  merely  for  the  pur- 
]>ose  of  the  insect  becoming  a  pupa  tlierein  is  evident,  since  they  are 
not  very  particular  in  selecting  a  spot  for  this  purpose,  not  only  becom- 
ing pupa3  in  the  excuvice  of  the  animal  they  have  devoured,  but  even 
under  their  own  excrement.  Moreover  the  holes  were  of  various  sizes." 
lie  also  states  that  the  species  was  at  one  time  so  injurious  in  the  large 
skin  warehouses  in  London  that  £2,000  was  offered  as  a  reward  for  au 
available  remedy,  but  without  any  being  discovered;  sdso  as  being  quite 
injurious  to  cork,  an  entire  cargo  of  tibat  article  having  been  destroyed 
by  the  insect  feeding  upon  the  cork  as  well  as  upon  the  timbers  of  the 
ship. 

•  In  the  Entomologists  Moiithly  Mcigcusine  (London),  for  December,  1884 
(vol.  4,  p.  IGI),  Mr.  James  J.  Walker  gives  ^n  account  of  the  exceptional 
abundance  of  the  species  around  the  bone-boiling  works  atQueenborough 
iu  England,  and  the  difficulty  which  the  workmen  found  in  keeping  the 
insects  out  of  their  houses,  to  the  woodwork  of  which  they  did  much 
•^amage.  A  thick  oak  plank  was  shown  him,  about  12  feet  long  by  1 
oot  wide,  reduced  to  a  perfect  honeycomb  by  the  ravages  of  the  Der- 
mestes  larvse.  They  had  l)ored  into  the  solid  wood  to  pupate.  This  is 
the  only  recent  reference  to  the  wood-boring  habit  of  the  larva  which 
has  been  so  conspicuous  in  the  injury  which  it  has  done  to  the  boot  and 
shoo  trade. 

The  eggs  (Plate  VI,  Fig.  2  a)  have  not  been  noticed  on  the  shoes,  but 
from  a  lot  of  living  beetles  obtained  on  November  12  we  secured  eggs  on 
November  10.  The  beetles,  together  with  a  number  of  larvaj,  were 
placed  in  a  jar  with  some  sausage  and  some  bits  of  blotting-paper.  The 
(*g«^s  were  thrust  in  between  the  layers  of  the  blotting-])ai)er,  the  beetles 
ai)paieiitly  preferring  a  tight  crevice.  Th^eggs  are  pure  white,  highly 
polishi'd,  nearly  cylindrical,  slightly  larger  at  one  end  than  at  the  other, 
and  are  very  delicate.  They  are  2™"»  long  by  0.5™°*  wide  at  the  thickest 
end,  and  are  encircled  by  about  twenty  shallow  transverse  impressed 
lines. 

We  are  not  prepared  to  say  how  many  eggs  are  usually  deposited  by 
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a  single  female.  One  female  which  was  isolated  with  a  male  was  ob- 
served to  lay  seventeen  eggs  before  she  died,  and  another,  twenty-thre<^ 
eggs ;  but  this,  of  course,  cannot  be  taken  as  the  full  number.  Before 
hutching  the  eggs  swell  somewhat  at  the  larger  end  and  the  forming 
insect  is  plainly  seen  through  the  transparent  shell.  The  eggs  hatch  in 
from  four  to  seven  days. 

The  newly-hatched  larvae  are  very  pale,  almost  white  in  color,  are 
furnished  with  long  hairs  at  birth,  and  are  quite  active.  In  a  few  hours 
they  acquire  the  normal  brownish-gray  color  and  bury  themselves  in 
their  food.  They  crawl  with  considerable  rapidity,  mounting  smooth 
surfaces  with  ease,  apparently  excreting  from  the  anus  an  adhesive 
substance  which  prevents  them  from  falling.  In  the  breeding  jars,  with 
plenty  of  food  and  a  constant  temperature  of  from  68^  to  78^  F.,  the 
larvsB  cast  their  first  skin  in  from  four  to  nine  days,  the  great  majority 
molting  at  seven  days.  Under  the  same  conditions  the  second  skm  was 
cast  at  from  four  to  seven  days,  the  majority  molting  at  six  days:  the 
third  skin  at  from  three  to  six  days,  the  majority  molting  at  five  days ; 
and  the  fourth  skin  at  from  three  to  six  days,  the  majority  molting  at 
five  days ;  the  fifth  skin  at  from  five  to  seven  days,  and  the  sixth  skin 
at  six  days.    There  are  thus  seven  larval  stages. 

The  fully-grown  larva  now  prepares  for  pupation,  by  forming  a  cavity 
in  the  substance  it  was  feeding  upon,  or  in  any  other  suitable  material 
near  by.  In  the  cavity  or  cell  thus  formed  we  find  the  motionless  larva 
in  a  curved  position,  loosely  covered  with  bitten-off  particles  of  the  sur- 
rounding material.  Eesting  for  six  days  in  this  position,  the  last  larval 
skin  is  cast  and  the  pupa  state  (PI.  VL,  Fig.  h)  assumed.  Under  nn- 
favorable,  i.  c,  winter,  conditions  (November  and  December),  the  period 
from  hatching  to  the  assumption  of  the  pupa  state  has  been  as  brief 
as  forty-five  days,  and  the  pupa  state  has  lasted  fourteen  days. 

From  our  experience  with  other  species  of  this  family,  DermeaUdce^  it 
is  plain  that  no  general  statement  as  to  the  duration  of  the  larva  state 
can  be  made.  Under  the  influence  of  a  very  warm  temperature,  like 
that  of  Saint  Louis  or  Savannah  in  midsummer,  and  with  plenty  of  nour- 
ishing food,  we  are  convinced  that  it  may  become  only  a  matter  of  two  or 
tiiree  weeks;  while,  on  the  other  hand,  with  an  insufficient  supply  of  foo4 
or  a  lower  temperature,  it  may  be  extended  for  several  years,  as  we  know 
from  our  experience  with  other  species  of  Dermestes^  and  with  species  of 
the  allied  genera,  Anthrenus,  Trogoderma^  Attagenus  and  Pet^imegatoma.* 

The  work  of  the  larvae,  both  young  and  full-grown,  in  boots  and  shoes, 
consists  in  boring  round  smooth  channels  in  every  direction  through 
the  leather,  preferring,  as  previously  stated,  the  soles  and  heels.  A  fa- 
vorite place  for  entering  the  shoe  is  in  the  angle  between  the  sole  and 
heel  or  in  the  crevice  between  the  upper  and  the  sole,  a  crack  of  some 
kind  seeming  to  be  necessary  to  enable  them  to  get  sufficient  purchase  to 
commence  boring. 

The  full-grown  larva  (Plate  VI,  Fig.  2  6,  c)  is  a  thick,  hairy,  brown 
grub  about  13™™  long  and  one-fourth  as  broad.  It  tapers  somewhat 
from  the  thorax  to  the  anal  end,  which  is  bluntly  pointed  and  armed 
\  ith  a  pair  of  thorn-like  projections.  There  is  a  ijale  longitudinal  stripe 
<iown  the  back,  and  the  six  true  legs  are  long  and  strong  and  of  a  red- 
lish-brown  color.  With  these  it  crawls  rai>idly  with  a  quick,  darting 
notion,  dragging  the  hind  body  on  the  surface  over  which  it  is  passing. 
Che  six  posterior  joints  are  each  Jirraed  above  with  a  transverse  row  of 
etrorse  thorns,  the  purpose  of  which  is  difficult  to  surmise,  unless  it  is  to 

*  See  Am,  Naturalist, 'bl&j,  1883,  p.  457. 
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protect,  when  the  last  skin  is  cast,  tiie  soft  pupa  in  its  cell.  This  be- 
comes Uie  more  probable  as  the  thorns  occur  only  on  the  last  larval  skin, 
and  are  not  foimd  previous  to  the  last  stage,  and  as  the  last  larval  skin 
is  pushed,  anal  end  first,  into  the  opening  to  the  burrow  in  which  the 
pupa  is  formed. 

The  pupa  is  sometimes  found  in  the  larval  burrow,  but  more  often  the 
fhll-grown  larva  leaves  the  leather  and  seeks  for  a  crack  in  the  box  or 
floor,  often  burrowing  for  its  length  into  the  solid  wood.  In  the  ware- 
houses, where  the  goods  are  boxed  up  in  soft  wood,  the  boards  are  often 
riddled  by  these  burrows  made  by  larvae  seeking  for  safe  places  for  pu- 
pation. This  instinct  of  self-preservation  is  necessary,  as  the  larvdB  have 
a  fondness  for  the  soft,  helpless  pupae  of  their  own  species,  even  when 
other  and  more  natural  food  abounds.  The  pupa  is  white  in  color  until 
just  before  the  adulfr  insect  issues,  when  it  becomes  darker. 

The  duration  of  the  pupa  state  in  summer  is  unquestionably  shorter 
than  we  observed  it  in  winter.  The  closely  related  Dermestee  lardarius^ 
according  to  Dr.  Horn,*  remains  in  the  pupa  state  for  a  period  varying 
"  from  three  or  four  days  to  a  week,  or  even  more,  depending  principally 
upon  the  warmth  of  the  locality.''  It  is  probable  that  about  the  same 
statement  can  be  made  of  the  species  under  consideration  for  the  sum- 
mer months. 

The  principal  occupation  of  the  adult  beetle  is  the  propagation  of  the 
species,  yet  it  also  is  a  leather  destroyer,  gnawing  and  scoring  the  sur- 
face of  the  boot  or  shoe,  but  not  burrowing  bodily  into  its  substance. 
The  beetles  (Plate  VI,  Fig.  2  x)  are  sluggish  in  cold  weather  and  at 
night,  becoming  aroused  and  active  by  light  and  warmth,  flying  by  pref- 
erence in  sunshine,  and  at  other  times  confining  themselves  to  the  use 
of  their  legs,  with  which  they  run  very  rapidly.  Watched  in  the  vivarium, 
they  appear  to  have  a  delicate  sense  of  hearing,  as  on  the  approach  of 
another  beetle  they  will  stretch  their  antennae  forward,  at  the  same  time 
raising  the  front  part  of  the  body  as  high  as  their  short  legs  will  allow 
them.  They  feign  death  with  great  success  when  they  cannot  escape 
capture  in  any  other  way,  and  wiU  suffer  themselves  to  be  handled  for 
some  time  without  signs  of  life. 

The  beetle  (PI.  VI,  Fig.  2  fc),  varies  from  8"^  to  12°^  in  length.  It 
presents  superiorly  a  rather  uniform,  brownish  or  grayish-black  appear- 
ance, the  general  color  varying  somewhat  according  to  maturity.  In 
the  more  perfect  specimens  the  dorsal  surface  is  clothed  with  very  short, 
pale,  yellowish,  and  rufous  pubescence.  The  head  and  a  broad  band 
on  each  side  of  the  thorax  are  more  thickly  covered  with  denser  and 
longer  silver-white  hairs,  and  this  last  character,  together  with  a  minute 
spine  at  the  inner  tip  of  each  elytron,  are  the  most  superficial  distin- 
guishing characters  of  the  species.  The  ventral  surface  is  closely  covered 
with  silvery-white  pubescence,  as  with  most  of  the  species  of  this  genus, 
a  series  of  lateral  spots  appearing  dark  by  the  absence  of  this  pubes 
cence.  These  are  so  distinct  in  vulpinus  that  the  species  was  describeil 
as  maculatus  by  De  Geer.  The  anal  segment  has,  in  addition,  a  largi* 
medial  smooth  space,  and  the  penultimate  segment,  in  the  male,  has  :i 
medial  smooth  space  in  which  is  situated  one  or  more  minute  spinous 
points. 

LITIGATION  GROWING  OUT  OF  ITS  INJURIES. 

The  following  statements  in  reference  to  the  causes  of  the  snit 
brought  by  Einstein's  Sons  are  upon  Mr.  F.  Einstein's  authority,  ainl 
we  give  them  as  such,  and  without  indorsement,  because  we  have  in.t 
heard  the  other  side. 

*Proo.  Ent.  Soo.,  PhUa.,  1  (1861-1863),  p.  3a 
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In  July,  1884,  86  cases  of  calf  boots  were  shipped  by  tbo  Common- 
wealth Boot  and  Shoe  Company,  of  Boston,  by  one  of  the  steamers  of 
the  Boston  and  Savannah  Steamship  Company,  to  A.  Einstein's  Sons, 
of  Savannah.  They  were  held  at  the  Einstein's  establishment,  which  is 
exclusively  a  boot  and  ^hoe  store,  for  four  weeks,  Jind  were  returned  to 
Boston  in  August,  as  it  was  decided  that  they  did  not  come  up  to  sample. 
The  boots  were  examined  several  times  while  in  Savannah,  and  the  last 
time  on  the  day  before  shipment,  but  no  insects  were  noticed  and  no 
evidence  of  their  work ;  nor  had.  the  beetle  been  seen  or  heard  of  by  any 
one  in  the  Einstein's  establishment.  On  their  arrival  in  Boston,  after 
a  journey  of  five  days  (and  they  may  have  remained  upon  the  wharves 
of  the  company  at  Savannah  a  day  or  more  before  shipment),  the  boots 
were  examined  by  the  president  and  treasurer  of  the  Commonwealth 
Comi)any,  and  were  then  for  the  first  time  noticed  to  bo  slightly  dam- 
aged by  insects,  of  which  no  one  knew  the  nature.  On  arbitration  it 
was  decided  that  they  did  come  up  to  sample  and  they  were  reshipped 
to  the  Einsteins,  the  steamship  company  giving  a  clean  bill  of  lading, 
notwithstanding  the  fiict  that  the  invoice  stated  "  damaged  by  bugs." 
The  goods  arrived  in  Savannah  the  second  time  during  the  first  week 
in  September,  and  remained  on  the  wharf  four  days.  Before  being  re- 
moved they  were  examined  by  Mr.  F.  Einstein  and  his  stockmen  and 
the  wharf  clerk,  and  were  found  to  be  swarming  with  adult  beetles  and 
full-grown  larvu'.  In  burrows  in  tlie  leather  were  cast-off*  larval  skins 
of  large  size,  and  in  burrows  in  the  pine  wood  of  the  boxes  were  pup®. 
They  were  then  removed  to  the  store,  and  the  adult  beetles  come  out 
through  the  wood  of  the  boxes  by  the  hundreds.  They  were  shown  to 
H.  Meyer  Bros.,  hide  dealers,  who  pronounced  them  to  be  genuine 
**  Hide  Bugs."  A  ])aste,  known  as  '^  Peruvian  Bug  Paste,"  was  applied 
to  the  boxes,  which  were  then  removed  to  a  warehouse.  They  were 
examined  again  two  days  later  and  were  still  found  to  be  '^  full  of  bugs.'* 
They  were  then  thoroughly  treated  with  20  pounds  of  pyrethrum 
bought  at  a  drug  store,  but  the  effect  of  the  application  was  not  no- 
ticed, as,  acting  on  legal  advice,  the  Einsteins  immediately  shipped  the 
boots  to  a  firm  of  correspondents  in  Boston,  instructing  them  to  have 
them  overhauled,  repacked,  and  reboxed  and  sold  at  auction  as  dam- 
aged goods,  making  the  best  disposition  of  Ihcni  i)ossible.  This  was 
done  fthe  steamship  company  on  this  shipping  reJ'using  to  give  a  clean 
bill  or  lading,  but  entering  the  goods  as  *'  damaged  by  hide  bugs"),  and 
by  the  sale  the  Einsteins  sustained  a  loss  of  $950,  including  all  expenses 
excepting  freight.  They  then  brought  suit  against  the  steamship  com- 
pany for  damages  to  this  amount,  claiming  that  the  goods  became 
ori^nally  infested  by  the  bugs  while  in  the  comjiany's  charge.  They 
claim  that  the  company  carries  on  almost  every  trip  large  quantities  of 
hides  to  the  ITorth ;  that  many  of  those  hides  are  insufllciently  poisoned 
and  must  be  infested  by  **  hide  bugs";  that  in  niidsnmmer,  with  a  carry- 
ing trade  of  this  nature,  it  wonld  be  almost  impossible  to  keep  the  wharves 
ind  vessels  free  from  these  insects  on  account  of  their  tenacity  of  life 
i*nd  tendency  to  work  into  cracks  and  crannies  and  keep  themselves 
lidden;  that  their  own  store  is  and  always  has  been  uninfested;  that 
he  insect  is  not  a  leather  pest  in  Boston,  and  that,  therefore,  the  bee- 
les  must  have  made  their  way  into  the  boxes  of  boots  either  while  they 
'ere  upon  the  company's  wharves  in  Savannah,  or  while  they  were  upon 
•»<^  steamer  upon  their  first  return  to  Boston. 

kt  the  time  of  the  present  writing  the  case  has  not  been  decided. 
1  ^^m  our  knowledge  of  the  insect  and  from  what  facts  in  the  case  wo 
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have  been  able  to  learn,  as  well  as  from  the  history  and  habits  of  the 
species,  the  following  conclusions  seem  justifiable: 

1.  Unless  carefal  and  thorough  examination  should  prove  the  con- 
trary, the  presumption  would  be  that  the  insect  occurs  in  the  Boston 
factories  and  warehouses,  as  no  reasons  appear  why  it  should  not. 

2.  Original  infection  may  have  taken  place  either  in  Boston  before 
shipment,  upon  the  original  trip  from  Boston  to  Savannah,  upon  the 
wharves,  or  while  the  goods  were  stored  in  the  Einstein  estaolishment. 

3.  The  exact  nature  of  the  damage  observed  upon  the  first  return  of 
the  goods  in  Boston  is  important,  as  if  there  was  evidence  of  full-grown 
Ijirvao  or  of  pupae,  the  infection  would,  presumably,  not  have  taken  place 
on  the  first  return  trip,  but  must  have  been  prior,  notwithstanding  the 
supposed  freedom  of  the  goods  when  first  returned. 

4.  The  first  infection  by  eggs  and  young  larvre  is  not  easily  detected, 
and  a  period  of  at  least  three  weeks  must  bo  allowed  for  the  develop- 
ment in  numbers  of  ftiU-grown  larvae,  or  beetles  from  within  the  cases. 

5.  The  leather  or  boot-feeding  habit  is  exceptional,  and  our  experi- 
ments at  Washington  indicate  that  the  larva  forsakes  leather  for  most 
other  animal  substances.  The  inference  would,  therefore,  be  that  the 
insect  would  not  readily,  either  as  larva  or  beetle,  forsake  hides  to  en- 
ter cases  of  shoes,  i. «.,  that  the  damage  would  be  of  slow  development 
rather  than  sudden. 

REMEDIES. 

When  this  insect  has  already  made  an  entrance  into  cases  of  bootB 
and  shoes  it  will  not  be  a  difficult  matter  to  destroy  it  by  a  proper  use 
of  bisulphide  of  carbon.  Of  course  it  would  be  preferable  to  thor- 
oughly overhaul  the  contents  of  each  box  and  to  treat  the  boots  found 
to  be  infested,  with  benzine  or  some  other  efficacious  insecticide,  but 
where  this  cannot  be  done  without  too  great  expense  it  will  probably 
suffice  to  open  each  case  and  place  an  open  saucer  of  the  bisulphide  on 
top  of  the  contents.  The  liquid  will  volatilize  and  the  vapor  will  sink 
down  through  the  mass  if  the  box  be  tight,  and  will  kill  the  insects  in 
their  burrows. 

A  preventive,  however,  will  be  of  greater  importance  than  a  remedy 
in  this  case,  and  of  prime  importance  in  the  more  Southern  manufac- 
tories or  in  such  warehouses  as  store  both  leather  or  dry  hides  and 
shoes*  In  many  manufactories  must  occur  such  breeding  places  as  the 
one  which  was  found  in  Mr.  Meiei^s  establishment  in  Saint  Louis.  All 
through  the  late  spring  and  summer  the  clippings  and  scraps  from  the 
workshops  were  gathered  up  day  after  day  and  dumped  in  a  conven- 
ient place  in  the  cellar,  there  to  await  the  starting  of  the  furnace  fires 
in  the  autumn.  Py  the  time  it  was  convenient  to  burn  it  this  masi^  of 
waste  leather  was  swarming  with  insects  and  large  numbers  of  the 
quick-moving  beetles  inevitably  escaped  and  lived  to  perpetuate  their 
kind  in  all  parts  of  the  building. 

Such  breeding  places  without  doubt  exist  in  almost  every  manu- 
I'actory,  and  should  be  looked  for,  their  living  contents  de*5troyed  by 
kerosene,  and  then  the  whole  pile  should  be  burned.  In  Southern 
eistablishments,  where  this  insect  is  known  to  exist,  there  will  be  no 
escape  except  in  great  care  and  excessive  cleanliness.  Scrap  leather 
should  not  be  allowed  to  accumulate  in  any  part  of  the  building,  and 
all  hides  brought  in  should  be  examined  and  poisoned  on  arrival.  Fre- 
quent examinations  of  stock  on  hand  should  be  made  if  there  is  any 
reason  to  suspect  the  presence  of  the  beetle.    With  such  precautions 
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the  damage  of  the  Leather  Beetle  to  boots  and  shoes  cau  be  avoided  in 
the  manufactory. 

In  the  case  of  transportation  of  made-up  leather  goods  by  transpor- 
tation companies  which  also  carry  hides,  it  devolves  upon  such  com- 
panies to  exercise  the  same  degree  of  care  and  cleanliness,  as  they  are 
otherwise  liable  to  lay  themselves  open  to  damages  payable  to  the  own- 
ers of  the  more  expensive  goods. 

DESOEIPTIVE. 

We  have  already  indicated  the  character  of  the  egg  and  the  dis- 
tinguishing characters  of  the  mature  beetle.  The  pupa  (PI.  VI,  Fig. 
h)  will  be  found  to  possess  no  characters  of  value  to  distinguish  it 
from  that  of  allied  species.  It  is  very  difficult  also  to  separate  the 
larva  from  that  of  other  closely-related  species;  nor  have  the  species  of 
the  genus  been  sufficiently  well  studied  or  described  in  the  adolescent 
states  to  enable  us  to  point  out  what  differences  there  may  exist.  As  a 
beginning  in  this  direction,  and  because  no  detailed  description  of  this 
larva  has  been  published,  we  append  one : 

Dermbstes  vulpinus. — Mature  larva. — Average  length,  14"™ ;  greatest  diameter, 
3mm^  Suboylindrical,  tapering  both  ways,  but  more  suddenly  posteriorly.  Color 
above  at  tne  interstices  lutoous-brown,  the  homy  plates  polished,  deep  chestnut- 
brown  ;  a  medio-dorsal,  rather  broad  line.  Ventrally  pale  ^eUowish-whito,  except 
posteriorly,  where,  from  joint  6,  the  dark  color  of  the  superior  surface  incloses  the 
spiracles  and  then  extends  more  and  more  beneath  until  from  joint  10  to  the  pseado- 
pod  the  whole  inferior  surface  is  more  or  less  lm)wn.  Legs  yellowish-brown,  with 
dark*  brown  ohitinous  pieces  around  exterior  of  uase  and  on  the  trochanters.  Pro- 
thoracic  spiracles  on  a  lateral  fold  between  joints  1  and  2,  and  four  times  as  large  as 
the  others.  First  and  second  abdominal  spiracles  easily  detected  by  virtue  of  their 
being  upon  the  white  ventral  ground,  the  others  obscured  by  being  withiu  the  brown 
posterior  shade.  Head  above  dark  chestnut-brown,  opaque,  roughly  and  irregularly  , 
punctate,  with  numerous  small  tubercles  that  give  rise  to  hairs.  Between  the  an- 
tennae, and  about  equidistant  from  them,  are  two  wart-like  protuberances.  Trophi 
(PI.  Vl,  Fig.  2  e)  light  brown,  except  the  mandibles  and  the  rather  prominent  ocelli, 
which  are  black :  a  space  around  the  ocelli,  connecting  with  an  anterior  border  and 
with  the  medio-dorsal  line,  is  light  brown;  oceUi,  6;  antenna)  short,  3-jointed,  second 
joint  longest;  mandibles  robust,  with  three  sharp  teeth  at  their  tips,  which  are 
strengthened  by  thick,  chitinous  ribs ;  maxill»  (Fig.  2,  /)  short,  with  two  terminal 
lobes,  of  which  the  interior  one  1^  a  corneous  hook ;  maxillary  palpi  very  short,  3- 
lointed  ;  labium  (Fig.  2,  a)  quadrate,  corneous,  with  short,  3-iointed  palpi.  Joint  lof 
body  is  as  long  as  2  and  3,  and  it  is  also  distinguished  by  lacking  the  elevated  ridges ; 
its  whole  surface  is  dotted  with  small  ^iliferous  tubercles,  which  are  much  more 
prominent  near  the  lateral  and  the  anterior  margins.  All  joints  possess  a  straight 
row  of  tubercles  along  the  posterior  margin  (PI.  VI,  Fig.  2  d) ;  the  hairs  arising 
fix>m  them  are  very  long  and  directed  posteriorly ;  also  six  elevated,  transverse-diag- 
onal ridges,  from  which  arise  from  six  to  eight  coarse,  bristle-like  hairs,  which  are 
movable.  Joints  7  to  12,  inclusive,  differ  from  the  others  by  oacli  possessing  in  ad- 
dition at  their  anterior  margin  a  sculpture  of  teeth-like  elevations,  varying  in  num- 
ber from  fifteen  to  seventeen,  and  pointing  backwards.  Besides  the  hairs  already 
mentioned,  which  are  dark-brown  on  the  upper  surface,  there  are  many  much  liner 
hairs,  which  arise  from  smaller  tubercles  scattered  all  over  the  space  between  the 
definitely  arranged  ridges.  Thb  eleventh  joint  is  further  distinguished  by  the  pos- 
session of  two  stout  and  pointed  horns,  directed  backwards  and  curved  upwards  at 
their  tips.  The  very  small  terminal  subjoint,  clothed  with  but  a  few  long  hairs,  is 
retractile,  and  is  used  with  its  extensible  sticky  anus  as  a  pseudopod.  All  the  early 
larval  forms  are  very  similar.  When  born  the  larva  is  almost  pure  white,  with  light 
brown  hairs ;  this  color  rapidly  changes  within  a  few  hours  to  tne  normal  dark -brown, 
with  paler,  medio-dorsal  stripe. 

The  differences  between  the  young  and  adult  larvae  may  be  formulated  by  stating 
jhat  the  more  immature  larvse  are  somewhat  paler,  are  clothed  with  comparatively 
ionger  and  finer  hairs,  and  principally  so  on  the  posterior  joints,  and  lack  the  peculiar 
BOuTptiire  of  teeth-like  projections  upon  the  posterior  joints  7  to  12.  Th^  soulptme 
first  appears  wiUi  the  sixtu  molt  or  in  the  last  larval  stage.  '^ 
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THE  GAEDEN  WEB-WOEM. 

(Eurycreon  rantalisj  Guen.) 

Order  LEProoPTERA;  Family  Pyralid-«:. 

[Plate  YIj  Fig,  3.] 

Perhaps  the  most  marked  insect  outbreak  of  the  year  has  been  the 
appearance  of  Euycreon  rantalis  over  a  large  area  in  the  fi^e  States  of 
Texas,  Missouri,  Kansas,  Nebraska,  and  Arkansas,  and  also  in  the  In- 
dian Territory.  It  has  attracted  a  great  deal  of  attention,  and  the  dam- 
.age  done  has  been  very  great.  The  principal  crop  to  suffer  was  corn, 
and  a  replanting  was  necessitated  in  many  instances.  The  general  com 
crop  for  the  year,  as  statistics  show,  has  been  larger  than  ever  before,  the 
acreage  having  been  widely  extended ;  but  the  yield  per  acre  in  the  States 
named  was  reduced,  owing,  largely,  to  the  operations  of  this  insect. 

Eurycreon  rantalis  is  quite  a  wide-spread  species,  occurring  all  over 
the  United  States.  It  has  been  captured  in  South  America,  and  the 
original  description  of  the  species  was  from  a  specimen  fiom  Monte- 
video. It  is  also  a  very  variable  species,  and  has  been  variously  de- 
scribed under  the  names  of  crinisalis  by  Walker,*  of  communis  by 
Grote.t  and  of  occidentalw  by  Packard.^  It  is  referred  to  the  genus 
NymphuUi  by  Guen^e,  and  Scapula  by  Walker,  but  properly  belongs  to 
Lederer's  more  restricted  genus  Eurycreon. 

The  moth  (Plate  YI,  Fig.  3)  has  an  average  expanse  of  18""r  The 
general  color  is  either  orange  or  reddish-yellow  inclining  to  buff,  or  more 
commonly  a  lighter  or  darker  shade  of  gray,  having,  in  certain  lights, 
either  a  oopperish  or  greenish  reflection  very  similar  to  that  on  the  well- 
known  Cotton  Worm  Moth  (Aletta  xylina).  The  characteristic  markings, 
as  shown  in  the  figure,  aie  the  darker  reniform  and  orbicular  spots 
with  a  paler  shade  between  them ;  two  irregular  transverse  pale  lines, 
generally  relieved  by  darker  shade,  most  intense  posteriorly  on  the  an- 
terior line  and  basally  or  interiorly  on  the  posterior  line.  The  terminal 
space  maj'  be  either  paler  or  darker  than  the  ground  color.  The  mark- 
ings are  very  variable,  however,  dark  specimens  (rantalis)  having  them 
all  well  defined,  paler  specimens  (communis)  less  so,  while  in  others 
[crinisalis  [c^'initalis^  Led.])  the  anterior  line  and  inner  portion  of  pos- 
terior line  may  be  lacking.  Dasconalis,  Walker,  is  probably  but  a  dark 
specimen  and  should  be  added  to  the  synonymy. 

The  larva,  which  seems  to  have  been  unknown  prior  to  1873,  when  we 
made  manuscript  notes  and  descriptions  of  it,  is  also  somewhat  varia- 
ble in  color,  being  cither  pale  or  dark-yellow  or  even  greenish -yellow. 
It  is  marked  with  rather  distinct  jet-black  piliferous  spots,  as  illustrated 
in  the  figure.  In  the  better-marked  specimens  there  is  a  quite  distinct 
pale  tfouble  line  along*  the  middle  of  the  back  and  a  single  one  at  the 
lower  i>ide.  The  pililerous  jspots  are  also  more  or  less  difetiuctly  re- 
lieved by  a  pale  border. 

The  pupa  (PI.  YI,  Fi^::.  3  d)  is  of  the  normal  brown  color  and  charac- 
terized by  the  tip  of  the  body  havi^jg  two  prominences,  each  furnished 
with  three  stout  short  spines. 

*  List  of  Lejp.  Ins.  in  Brit.  Mus.,  part  xviii,  Pyralides,  p.  798  (1859). 
t  Canadian  JEniomologUtf  vol.  viii.  p.  99,  May,  187G. 
tAim.  Lyo.  Nat.  Hist.,  1873,  p.  2G1. 
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FORMER  INJURIES. 

This  species  has  not  before  been  prominently  treatecj  of  as  a  mCiv- 
spread  injurious  insect,  though  it  has  done  a  certain  amount  of  da;nag«* 
in  times  past.  In  1873,  we  observed  it  feeding  in  great  numbers  for 
miles  along  the  Neosho  Valley,  in  Southeastern  Kansas,  skeletonizing 
the  leaves  of  Helianthus,  Ambrosia,  Amaranthus,  beets,  potatoes,  and 
other  garden  plants. 

In  June  and  July,  1880,  it  again  appeared  in  injurious  numbers  in 
parts  of  Kansas,  and  Prof.  F.  H.  Snow  wrote  a  short  account  of  it  for 
the  issue  of  the  Lawrence  (Kansas)  Daily  Journal^  of  July  28, 1880  (re- 
printed in  Psyche^  III,  p.  127),  in  which  he  gave  a  short  description  of 
the  larva,  and  stated  that  it  fed  on  sweet  potato,  alfalfa,  beets,  peas, 
Pig- weed  {Amara/in^tus),  and  Purslane  {Portulaoa). 

According  to  a  correspondent  of  the  Department  in  Eeno  County,* 
Kansas,  it  was  extremely  injurious  in  his  locality  in  1880  to  sorghum, 
corn,  millet,  and  garden  vegetables. 

After  its  occurrence  in  1880,  Prof.  E.  A.  Popenoe,of  the  Kansas  State 
University,  published  an  article  in  the  Second  Quarterly  Report  for 
1880  of  the  Kansas  State  Board  of  Agriculture,  which  gives  the  best 
published  account  of  the  insect  up  to  that  time,  and  in  which  the  larva, 
pupa,  and  imago  are  described  with  suflflcient  care  to  obviate  further 
detailed  description  here.  The  cremastral  characters  of  the  pupa  (PL 
VI,  Fig.  3,  e)  which  we  have  indicated,  are  characteristic,  and  any  fuller 
description  of  the  larva  should  be  comparative,  and  especially  with 
other  allied  larvae  like  that  of  Botys  marculenta^  G.  and  E.,  which  very 
closely  resembles  it. 

June  27,  1881,  we  received  two  larvee  of  rantalis  from  Mr.W.  O.  Lang, 
of  Maiden,  Mo.,  with  the  statement  that  the  species  did  great  damage 
to  Cotton,  and  the  same  month  it  was  received  from  Lamar,  Mo.,  as 
damaging  com  and  garden  crops. 

One  of  our  correspondents,  Mr.  W.  G.  Eobinson,  or  Bosston,  Oook 
Oounty,  Texas,  more  observant  than  others,  has  noticed  the  same  worm 
for  the  last  ten  years  in  his  county,  where  he  states  that  it  ap]>ears 
yearly  to  a  limited  extent,  feeding  principally  on  the  "  Kerless  "  weed 
(Amarantus)j  but  that  1885  was  the  first  season  in  which  he  had  known 
it  to  do  any  damage  to  the  cotton  crop. 

LOCALITIES  OF  DAMAGE  IN  1885. 

The  first  report  of  damage  done  by  this  insect  the  present  year  was 
received  June  22,  from  J.  M.  Altoffen,  of  Independence,  Montgomery 
County,  Kansas,  and  from  that  time  until  late  in  July  we  were  in  con- 
stant receipt  of  letters  concerning  it.  Specimens  were  received  from 
the  following  localities :  Texa.s:  Cook,  Erath,  Denton  and  Hopkins  Coun- 
ties; Arkansas:  Crawford  County:  Missouri:  Jasi)er  and  Vernon  Coun- 
ties; Indian  Territory:  Colbert  and  Econtuchka,  Seminole  Natioji,  and 
Viuita,  Cherokee  Nation ;  N^ehraslcn:  Lancaster  County ;  Kansas:  Cow- 
"ey,  Montgomery,  Coffey,  Labette,  Cherokee,  Crawford,  and  Neosho 
bounties.  Prof.  F.  IJ.  Snow,  in  the  report  of  the  Kansas  State  Board 
jf  Agriculture  for  the  month  ending  June  30,  1885,  states  that  no  less 
han  thirty-five  counties  reported  more  or  less  damage  from  this  insect. 
Chose  reporting  the  heaviest  damage  were  all  situated  in  the  south- 
eastern quarter  of  the  State,  and  were,  excluding  the  seven  already 
nentioned,  Allen,  Bourbon,  Cnautauqua,  Elk,  Greenwood,  Harper,  Har- 
'ev.  McPberson,  Eeno,  Sedgwick,  Sumner,  Wilson,  and  Woodson,  thir- 
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teen  in  all.  The  remaining  fifteen,  which  reported  slight  damage,  were 
Anderson,  Burber,  Butler,  Ohase,  Ellis,  Finney,  Ford,  Lyon,  Marion, 
Pawnee,  Pratt,  Rico,  Saline,  Stafford,  and  Wyandotte. 

POOD-PLANTS. 

There  is  no  question  but  that  the  preferred  food  of  this  species  is  the 
foliage  of  plants  of  the  genus  AnuirantttSy  called  in  different  parts  of  the 
cH)iiiitry  Amaranth,  Pig-weed,  and  Careless  weed  (corrupted  into  "  Ker- 
lesH  weed  "  or  '*  Karless  weed'').  This  was  very  noticeable  in  our  obser- 
vations of  1873,  and  its  next  preference  seemed  to  be  Purslane.  Pro- 
fessor Sdow  also  mentions  Lamb's  Quarter  (also  called  "Pig- weed"  Che- 
nopodium)j  as  a  favorite  food-plant.  Prof.  0.  E.  Bessey,  writing  from 
Lincoln,  Nebr.,  August  11,  mentioned  an  unusual  abundance  of  these 
larvsB  ux>on  Amarantus  retrqflexus  and  A,  blitoides.  Another  correspond- 
ent mentions  finding  them  the  present  year  upon  the  common  Cockle- 
burr  {Xanihium  strumarium)j  but  this  was  probably  due  to  their  exces- 
sive abundance  and  want  of  proper  food.  This  also  is  probably  the  case 
with  the  common  Burdock  {Kumex),  which  is  mentioned  by  another  cor- 
respondent. Professor  Popenoe  {loc.  cit)  mentions,  among  the  weeds 
injured,  Amarantus  alba,  Ghenopodium  alburn^  Ambrosia  trifida,  Apocy- 
7ium  cannabinunij  and  Grindelia  squarrosa.  He  also  mentions  the  fact 
that  they  injured  a  bed  of  scarlet  verbenas. 

The  cultivated  plants  injured  during  the  year,  according  to  our  own 
correspondents,  are  as  follows:  Com,  cotton,  cabbage,  cucumber,  melon, 
squash,  pumpkin,  sweet  potato,  Irish  potato,  egg-plant,  tomato,  beets, 
bean,  x>ea,  red  clover,  alsike,  alfalfa,  orchard-grass,  timothy,  meadow 
oat  grass,  millet,  and  apple-tree  leaves. 

Thus  it  appears  to  be  able  to  feed  on  almost  any  plant  commonly 
grown  in  truck  gardens,  and  upon  a  variety  of  forage  plants.  Ko  one 
Ijjis  mentioned,  in  fact,  any  plant  upon  which  it  will  not  feed.  Profes- 
sor Snow,  in  the  article  just  cited,  gives  the  following  food-plants  ad- 
ditional to  the  above:  Flax,  tobacco,  sugar-cane,  castor  beans,  lettuce, 
and  onions. 

The  species  has  been  very  generally  referred  to  as  the  *' Web- worm,'' 
bnt  as  this  is  a  very  comprehensive  term,  we  have  called  it  the  "Garden 
Web- worm,"  as  a  means  of  distinguishing  it  from  the  many  other  Web- 
worms,  most  of  which,  however,  occur  on  shrubs  and  trees. 

HABITS  AND  NATURAL  HISTORY. 

The  full  natural  history  of  the  species  has  not  yet  been  made  out. 
The  egp:«  have  not  been  described,  the  method  of  hibernation  is  not 
positivi.'ly  known,  and  the  number  of  annual  generations  has  not  been 
cjirctully  (leteiinined.  Some  of  these  gaps  we  would  have  endeavored 
to  (ill  up  the  i>rcsent  year  but  that  we  were  much  away  from  the  oflice. 

Number  of  annual  Generations, — From  our  own  observations  and  from 
what  we  have  been  able  to  learn  from  our  correspondents,  the  first 
brood  of  moths  is  noticed  from  May  1  to  May  7  in  Texas,  from  May  20 
to  May  25  in  ^lissonri,  and  from  May  20  to  June  6  in  Kansas.  If,  as  is 
altogethcj-  likely,  the  insect  hibernates  as  a  moth,  then  this  May  brood 
may  be  considered  as  a  second  brood  of  moths,  and  as  the  adult  off- 
spring of  the  hibernating  inilividuHls.  The  larvae  of  the  May  brood  of 
moths  are  noticeable  (t.  e.,  full  grown  in  numbci^s)  from  ]\Iay  25  to  June 
1  in  Texas,  from  June  10  to  June  18  in  Missouri,  and  from  June  7  to 
June  15  in  Kansas.    Another  brood  of  moths  (the  adults  of  the  destruct- 
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*  ive  brood  of  worms)  was  noticed  June  25  in  Texas,  July  10  in  Missouri, 
and  July  1  in  Kansas.  The  offspring  of  this  last  (third)  brood  of  moths 
were  nowhere  noticed  as  injurious. 

The  worms  were  reported  in  small  numbers  July  16  from  Kansas. 
August  11  full-grown  larvae  were  received  from  Nebraska,  from  which 
State  they  had  not  before  been  reported,  and  it  is  possible  that  these 
individuals  were  the  oifspring  of  a  fourth  brood  of  moths.  More  proba- 
bly, however,  circumstances  being  apparently  less  favorable  to  their 
rapid  increase,  they  were  the  retarded  third  brood  of  worms. 

The  statements  which  we  have  just  made  have  only  a  general  bear- 
ing, and  the  same  confusion  of  generations  was  noticed,  in  all  localities 
where  the  insect  occurred  abundantly,  which  is  always  noticeable  in 
the  undue  development  of  any  species.  Larvae  of  all  sizes  were  work- 
ing together  in  Texas,  and  what  we  take  to  be  the  third  brood  of  moths 
was  flying  before  many  of  the  second  brood  of  larvae  had  ceased  to 
work.  From  the  facts  at  hand  it  may  be  safely  concluded  that  there 
are  normally  four  or  five  annual  generations,  and  possibly  one  or  two 
more  under  favoring  circumstances.  Dr.  J.  J.  Kackley,  of  Chetopah, 
in  writing  to  Professor  Snow,  says:  "  ♦  ♦  ♦  But  few  of  the  webs 
contain  more  than  one  inhabitant.  I,  therefore,  do  not  think  they  are 
gregarious  in  their  habits,  but  the  force  of  numbers  drives  them  to 
limited  space.  The  wheat  and  oats  appear  tq  be  exempt  from  their 
ravages,  and  this  may  be  accounted  for  in  consequence  of  the  blades  at 
this  time  being  well  lifted  from  the  ground,  as  they  are  rarely  found 
feeding  upon  the  leaves  of  plants  more  than  12  or  15  inches  from  the 
root.  Whenthe  top  of  the  corn-plant  is  above  this  height  the  central 
portion  escapes,  and  the  worms  confine  their  mischief  to  the  lower 
blades  of  the  stalk.  These  lose  their  green  luster  and  wither,  remain- 
ing sickly  and  pale;  but  at  the  same  time  the  head  is  pushing  forward 
in  vigorous  growth,  and  does  not  succumb  to  death  like  the  younger 
plants  of  smaller  stature.    »    *    • " 

Professor  Po])enoe  gives  the  following  account  in  the  1880  article  al- 
ready cited : 

"  The  following  points  in  its  history  are  the  partial  result  of  my  study 
of  this  insect.  Although  I  made  careful  search  for  the  egg,  I  failed  to 
discover  it  in  situ,  but  it  is  without  doubt  deposited  on  the  lower  side  of 
a  leaf,  or  low  down  among  the  bases  of  a  cluster  of  leaves,  as  newly- 
hatched  larvae  are  found  in  both  these  situations,  from  which  they  soon 
wander  to  other  parts  of  the  plant.  As  soon  as  it  [the  larva]  begins  to 
move  about,  it  begins  to  spin  the  web,  and  this  is  increased  in  extent 
as  the  movements  of  the  larva  are  extended.  It  is  very  active  in  all 
stages  of  growth  as  a  larva,  and  springs  aside  quickly  when  touched, 
sometimes  throwing  itself  into  a  coil,  but  more  often  running  rapidly 
away.  At  least  in  early  life,  the  larva,  when  thrown  off  a  leaf,  will 
hang  by  a  thread  of  silk.  In  case  a  single  leaf  is  of  sufficient  size,  as 
in  the  sweet  potato,  the  well-grown  larva  is  generally  found  on  the  up- 
per side,  in  a  shelter  formed  by  drawing  partly  together  the  edge  of  the 
leaf  by  the  silk  of  its  web.  In  this  shelter  it  is  usually  found  at  rest 
during  the  day,  hanging  by  its  feet,  back  downward,  to  the  lower  sur- 
face of  the  web.  In  other  plants,  several  leaves  may  be  drawn  together 
for  a  place  of  concealment.  If,  indeed,  the  larvae  are  not  partially 
gregarious,  they  are  at  least  not  disturbed  by  proximity  to  each  other, 
is  several  may  be  found,  at  times,  in  a  common  web,  although  I  believe. 
^hi8  is  exceptional.  As  they  are  forced  to  move  to  new  parts  of  the 
plant  for  fresh  food,  their  webs  are  extended,  until  finally  the  entire 
plant  is  covered.    The  young  larvoe  devour  only  the  surface  and  sub- 
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Stance  of  the  leaf  on  the  side  where  they  are^  leaving  the  veins  and  the 
opposite  epidermis  untouched,  producing  a  ^skeleton'  leaf.  As  they 
grow  older,  however,  they  devour  all  i)ortions  of  the  leaf,  and  often  eat 
als«  the  petioles  and  tender  stems.  Opportunity  has  not  been  given 
to  determine  the  exact  length  of  the  larval  life  of  this  insect,  but  judg- 
ing from  observations  made,  this  cannot  greatly  exceed  a  week.  Par- 
ties living  in  the  region  where  the  insect  was  present  in  great  numbers 
give  ten  days  as  the  length  of  the  time  in  which  the  chief  destruction 
was  accomplished." 

On  attaining  its  full  growth  the  worm  spins  up,  amid  the  d6bris  on  the 
ground  at  the  base  of  the  plant,  in  a  delicate  brownish  cocoon  of  irreg- 
ular shai)e,  and  transforms  to  pupa,  in  which  state  it  remains  from  one 
to  two  weeks. 

/    NATT7BAL  ENEMIES. 

There  is  little  to  say  under  this  subhead.  From  our  correspondents 
it  would  appear  that  an  occasional  lady -bird  (species  not  determined) 
destroys  it,  while  various  ground-beetles  (genus  Harpalus  and  Galosoma) 
also  feed  upon  it.  Professor  Popenoe  (lie.  cit)  states  that  be  has  bred 
a  Tachina  from  it,  and  is  under  the  impression  that  "  this  parasite  is  or- 
dinarily present  in  sufficient  force  to  be  a  considerable  check  upon  the 
increase  of  the  caterpillar,''  as  he  had  seen  frequent  evidence  of  the  lat- 
ter being  parasitized.  For  the  rest,  it  will  find  enemies  in  all  the  com- 
mon predacious  insects  in  the  regions  where  it  abounds.  The  insect  is, 
also,  less  abundant  where  poults^^  have  the  run  of  the  garden. 

BEMEDIES. 

The  only  remedies  that  seem  to  have  given  satisfaction  (though  there 
is  abundant  opportunity  for  further  experimentation)  are  the  arsenical 
poisons.  Of  these  London  purple  and  Paris  green  are  the  chief  forms 
used,  the  former  being  the  cheaper  and  preferable  on  account  of  its 
color.  We  understand  that  it  can  be  readily  obtained  in  accessible 
towns  in  Kansas  for  8J  cents  per  pound  by  the  barrel.  This  poison  can 
be  distributed  in  any  one  of  the  various  ways  that  have  been  described 
in  our  several  reports.  The  method  most  satisfactory  and  the  particu- 
lar method  will  depend  on  the  particular  crop  to  be  protected.  In  broad 
grain  and  cotton  fields,  where  the  exigencies  of  tiie  case  warrant  the 
expenditure,  there  is  no  better  method  than  by  the  use  of  the  barrel  or 
tank  pump,  with  the  cyclone  nozzle,  figured  and  described  in  our  re- 
ports for  1881-'82,  and  1883.  A  simpler  method  is  to  mount  an  open 
barrel  in  a  cart  and  employ  one  or  two  men  with  a  fountain  or  aqua- 
pult  pump  to  spray  broadcast  on  either  side.  A  greater  amount  of 
ground  can  be  gone  over  in  this  way  than  in  any  other,  and  if  care  be 
taken  to  use  sufficiently  fine  spraying-nozzles,  that  will  not  clog,  this 
method  will  give  great  satisfaction  as  being,  all  things  considered, 
the  cheapest.    In  limited  areas  or  gardens  the  poison  may  be  sifted  dry. 

The  fact  that  the  worms  surround  themselves  with  more  or  less  of  a 
web  does  not  in  the  least  protect  them  from  the  poison,  and  they  are 
readily  killed,  as  shown  by  the  results  of  experiments  tried  in  Kansas 
this  season.  We  may  quote,  as  an  evidence  of  the  good  to  be  accom- 
plished by  poisoning  in  the  simplest  and  crudest  way,  from  an  article 
by  M.  K.  Grant,  of  Crawford  County,  Kansas,  republished  from  the 
Oirard  Press  in  the  Report  of  the  Kansas  State  Board  of  Agifculture 
for  the  month  ending  June  30, 1885,  p.  17 : 

We  have  learned  this  morning  of  a  plan  used  by  one  of  our  enterprising  farmers 
of  this  locality  to  kill  these  pests.    He  is  using  Paris  green,  dissolving  it  in  hot  water, 
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and  applying  it  with  an  ordinary  sprinkler.  The  proportion  he  nscs  is  aboat  a  table- 
spoonful  of  Paris  pjrcen  to  onc-hnlf  gallon  of  water.  Yesterday  ho  had  nine  men  at 
work  in  his  field  with  Rprinkling-pots,  and  they  went  over  about  50  acres  of  corn. 
He  has  one  man  drive  through  the  Held  with  a  water-tank  or  barrels  of  water  in  a 
lumber  wagoo,  and  the  rest  of  the  men  with  sprinkling-pots  to  sprinkle  each  bill  with 
this  solution  of  the  Paris  green.  He  pats  sealing-wax  on  the  sprinkler  of  the  can,  so 
as  to  close  up  all  the  holes  except  about  a  dozen  in  the  center^  thus  avoiding  a  waste 
of  the  solution  on  too  much  of  the  ground  around  the  hill,  and  throwing  the  stream 
directly  on  the  plant.  He  tells  us  that  this  plan  is  very  successful,  and  kills  most  of 
the  worms  within  a  half  hour  after  it  is  applied,  and  what  few  worms  are  left  appear 
to  discontinue  their  work. 

A  simple  method  which  was  put  into  operation  by  one  of  our  (K)rrc 
spondents,  Mr.  Jacob  Nixon,  of  Kellogg,  Cowley  County,  Kansas,  and 
which  might  prove  of  some  avail  where  the  worms  are  numerous,  is  de- 
scribed as  follows : 

I  attached  a  cracker-box  lid  to  the  forward  cross-piece  on  my  cultivator  frauje» 
bv  wire  and  staplee,  forming  a  hinge.  This  is  raised  by  the  com,  and,  swinging', 
strikes  the  next  hill  in  a  nearly  vertical  position,  jarring  the  worms  to  the  ground, 
where  they  are  covered  by  the  dirt.  I  did  not  stop  to  see  whether  the  larger  ones 
burrowed  out,  but  I  know  that  I  cleaned  them  out  fast. 

THE  DAEKSroED  OUT-WOEAL 

(Agrotis  mesaoria,  Harr.) 

Order  Lepidoptera.  ;  Family  NooTum-ffi. 

[Plate  Vn  5  Fig.  1.] 

mJUBY  TO   ONIONS— NEW  HABIT. 

This  insect  was  treated  of  in  our  last  annual  report  (p.  290)  under  the 
general  head  of  Cabbage  Cut- worms,  and  is  here  rengurcd  and  men- 
tioned because  of  its  appearance  the  past  summer  in  enormous  numbers 
in  the  onion  fields  of  Orange  County,  New  York. 

Our  first  intimation  of  the  existence  of  this  pest  was  through  letter 
and  specimens  received  June  11,  from  Hon.  G.  W.  Greene,  of  Goshen, 
in  which  he  stated  that  the  worm  was  destroying  the  onion  crop  in  his 
vicinity  and  threatened  extinction  to  a  large  and  growing  industry. 
The  annual  value  of  the  crop  in  the  vicinity  of  Goshen  alone  he  stated 
to  be  half  a  million  dollars. 

Mr.  John  B.  Smith,  and  Mr.  Thomas  Bennett,  a  practical  gardener  of 
Newark,  whom  we  had  engaged  for  a  short  time  to  perform  certain  prac- 
tical experiments  with  insecticides,  were  sent  to  Goshen  to  study  the 
facts  and  surroundings,  and  in  obedience  to  a  request  from  Mr.  Greene 
we  sent  him  a  letter  for  publication  giving  him  such  knowledge  as  we 
then  possessed  on  the  subject,  and  quoting  our  general  recommenda- 
tions for  the  destruction  of  Cut-worms,  as  given  in  our  last  annual  re- 
port (pp.  298-300). 

HABITS  AND  NATTJllAL   HISTORY. 

t  will  be  seen  from  what  we  stated  of  this  insect  in  our  last  annual 
uxiort  (p.  290)  that  it  is  a  very  wide-spread  species,  occurring  from  the 
^acific  to  the  Atlantic,  as  far  north  as  Quebec  and  as  far  south  asMis- 
ouri,  and  that  so  far  as  we  then  knew,  it  had  the  normal  habit  of  the 
'roup,  i.  a.,  was  single-brooded,  the  moths  occurring  during  July  and 
•  nerriRt,  after  a  duration  in  the  pupa  state  of  a  month  or  more.    This 
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account  of  its  natural  history  was  based  i]f)on  observBtions  made  in  Illi- 
nois and  Missouri,  and  we  were  much  interested  in  ascertaining  whether 
there  would  be  any  departure  from  these  habits  in  New  York,  especially 
in  reference  to  the  species  being  single  or  double  broods,  as  much  of 
the  efficacy  of  any  practical  recommendations  would  depend  upon  the 
local  facts. 

We  therefore  made  every  effort  to  ascertain  the  facts  in  the  case,  and, 
on  the  supposition  that  there  mi^ht  be  a  second  generation  of  wormH,  we 
had  Mr.  Smith  pay  two  other  visits  to  Goshen,  one  early  in  September 
and  one  early  in  October,  with  a  view  of  making  additional  observa- 
tions. Our  office  notes  show  that  nearly  full-grown  larvae  were  rccci veil 
from  Goshen  on  June  18  and  26,  from  the  onion  patches,  and  that  addi- 
tional larvsB  were  received  July  24  and  30  from  Trenton,  N.  J.,  where 
they  had  been  feeding  on  cabbage. 

The  moths  from  the  first  lot  of  larvae  (from  Goshen),  issued  July  25, 
26,  and  29,  while  those  from  the  second  lot  (from  Trenton)  made  their 
appearance  August  11,  17,  18,  and  28.  A  few  pupce,  obtained  the  first 
week  in  September,  gave  out  the  moths  September  8,  9,  and  10.  This 
corresponds  very  well  with  our  previous  experience,  the  more  northern 
latitude  accounting  for  the  somewhat  later  appearances  in  New  York 
than  in  Illinois  and  Missouri. 

At  Goshen  all  the  larvae  had  apparently  transformed  by  September  2," 
the  dnte  of  Mr.  Smith's  second  examination.  This  second  visit  was 
undertaken  in  consequence  of  a  report  that  a  second  brood  of  worms 
had  made  its  appearance  and  was  damaging  the  neighboring  oat  fields ; 
but,  as  it  turned  out,  this  report  arose  from  the  presence  of  the  Army 
Worm  (Leticania  unijiuncta)  in  the  oats.  The  onions  had  ripened  and 
were  largely  gathered,  many  fields  having  been  replanted  in  com,  oats, 
or  turnips  in  consequence  of  the  damage  done  to  the  onions  by  the 
worms.  A  more  careful  search  through  the  onion  fields  showed  no 
traces  of  the  eggs,  larvao,  or  moths,  but  by  digging  he  found  a  fewpupao 
inclosed  in  earthem  cells  some  4  inches  below  the  surface  of  the  ground. 
They  were  very  scarce  and  he  found  no  em])ty  shells  to  indicate  that 
they  had  been  more  abundant.  The  probabilities  are  that  a  vast  ma- 
jority of  the  larvao  fell  a  prey  to  Tachina  files,  the  eggs  of  which  were 
noticed  on  a  very  large  proportion  of  the  larvae  in  June. 

A  further  examination  at  the  beginning  of  October  failed  to  reveal 
any  traces  either  of  eggs,  larvao,  pupae,  or  moths  in  the  vicinity  of  the 
ravaged  onion  fields,  save  a  few  empty  pupae  shells  in  the  same  locality 
where  the  pupae  were  found  in  September.  There  had  been  at  this  time 
a  frost  severe  enough  to  form  ice,  and  it  is  safe  to  presume  that  the 
season  for  the  development  of  the  species  had  at  that  time  ceased. 

From  the  experience  of  the  year  it  is  evident  to  our  mind  that  there 
was  no  second  generation,  and  that,  therefore,  the  ])revious  observa- 
tions in  the  West  have  been  confirmed  on  this  point.  Both  Mr.  Smith's 
examination  and  our  own  oflice  notes  are  entirely  negative  in  throwing 
further  light  on  the  method  of  hibernation,  and,  as  we  know  from  our 
loriner  experience  that  the  full-grown  larvae  are  found  early  enough  in 
ilio  season  to  injure  the  buds  of  fruit  trees — the  best  evidence  that  Ihcy 
iiave  hibernated — and  as  the  larval  hibernation  is  by  far  the  most  com- 
mon among  the  Cut- worms,  we  are  still  of  the  opinion  that  the  species  so 
hil)ernates  a^  a  rule,  even  in  New  York  State.  , 

This  does  not,  however,  preclude  the  hibe]*nation  of  some  of  the  later- 
developed  moths,  and  the  fact  that  neither  moths,  eggs,  nor  young  larvae 
were  found  in  October  must,  we  think,  be  explained  on  two  grounds,  (1) 
either  limited  and  insufiicient  search,  or  (2)  their  occurrence  in  adjacent 
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localities  or  on  other  plants.  Jhere  are  no  fixed  rules  which  can  always 
be  depended  on  in  the  life  habits  of  these  insects,  as  exceptional  occur- 
rcDces,  such  as  this  wide-spread  injury  to  onions  around  Ctoshen,  are  very 
probably  due  to  exceptional  conditions.  Thus,  while  the  normal  habit 
may  be  to  hibernate  in  the  larva  state,  exceptional  climatic  conditions 
may  bring  about  an  exceptional  hibernation  of  the  moths.  This  would 
seem  to  have  been  the  case  in  this  instance,  more  especially  as  the  land 
in  which  they  occurred  has  for  the  last  few  years  been  planted  to  onions 
season  after  season.  Unless  the  onion  fields  were  allowed  to  get  quite 
weedy  in  the  fall  (which  is  not  the  case)  the  larvae  could  not  well  develop 
so  as  to  hibernate  in  any  quantities  in  the  field,  and  the  methods  of  cult- 
ure, as  well  as  the  condition  of  the  larvae  in  June  and  their  absence  in 
October,  all  point  to  spring  hatching.  The  worms  had  not  been  seen  be- 
fore, and  the  moths  most  probably  concentrated  on  the  fields  in  the 
spring.  We  have,  however,  no  records  of  captures  of  the  moths  later 
than  September  10. 

We  regret  not  to  be  able  to  give  a  description  of  the  eggs  or  of  the 
place  of  oviposition,  but  it  is  not  at  all  improbable  that  they  are  laid 
on  many  difterent  plants  or  even  upon  shrubs  which  the  larvae,  on  hatch 
iug,  abandon. 

BEMEDIES. 

In  our  last  report  the  subject  of  remedies  for  Cut- worms  was  considered 
in  a  general  way  as  applying  to  all  of  the  species  there  treated  of,  and  in 
this  particular  case,  the  circumstances  being  more  or  less  peculiar,  our 
general  recommendations  must  be  somewhat  modified  to  suit.  We  nave 
said  nothing  about  the  peculiar  conditions  connected  with  this  Goshen 
outbreak,  nor  have  we  mentioned  the  remedies  tried  by  the  onion-grow- 
ers, as  these  are  described  both  by  Mr.  Smith  and  Mr.  Bennett  in  their 
reports,  which  follow. 

We  believe  that  the  crop  can  be  grown  successfully  even  in  a  marked 
cut-worm  season  by  adopting  the  following  measures : 

As  a  preventive  we  would  treat  the  land  early  in  spring  with  a 
mixture  of  lime  and  ashes  (preferably  wood  ashes) .  This  mixture  should 
be  spread  lightly  over  the  land,  after  plowing,  and  harrowed  in. 

If,  after  the  seed  is  sown  and  the  plants  have  begun  to  come  up,  the 
worms  still  appear  and  threaten  damage,  we  would  employ  the  poisoned 
ball  system  described  on  pages  299  and  300  of  our  last  annual  report. 
This,  in  brief,  consists  in  placing  along  the  rows,  at  a  distances  of  15  or 
20  feet  apart,  small  bunches  of  fresh-cut  grass  or  other  green  plant  (cab- 
bage leaves  where  available),  which  have  been  previously  sprinkled  with 
dilute  Paris  green  or  London  purple.  By  this  means  nearly  all  of  the 
worms  can  be  destroyed  with  a  minimum  of  trouble. 

If,  as  is  very  improbable,  the  worms  should  still  appear  in  great  num- 
bers, by  migration  from  surrounding  fields,  we  would  sprinkle  the  fields 
at  night,  while  the  worms  are  at  work,  with  a  dilute  emulsion  of  kero- 
sene. Mr.  Smith  shows  that  pure  kerosene  has  been  tried  at  Goshen 
with  the  efi'ect  of  killing  the  worms  and  simply  blackening,  but  not 
killing,  the  onion  tips.  We  are  not  satisfied,  however,  that  the  free 
ise  of  pure  kerosene  would  not  seriously  injure  the  plants,  and  we 
oconimend  instead  an  emulsion  as  being  safer  and  much  cheaper,  while 
;ust  as  efi'ective  in  killing  the  worms.  The  kerosene  is  emulsified  with 
^oap  or  milk  in  order  that  It  may  be  readily  diluted  with  water.  For 
he  proper  preparation  and  application  of  the  emulsion  a  good  force- 
^mmp  is  needed,  but  beyond  this  no  apparatus  is  necessary.  -flChe  best 
Pnririula  for  this  preparation  is  that  given  on  page  331  of  our  last  annual 
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report.  There  is  little  doubt  but  that  by  a  thorough  spraying  of  the 
fields  at  night  with  this  mixture  the  worms  can  be  destroyed  by  wliole- 
sale.  It  should  be  used  most  thoroughly  at  the  points  in  the  field 
where  the  worms  are  first  noticed  to  work,  and  from  which  they  spread 
to  surrounding  portions.  The  first  appearance  should  be  watched  for 
with  the  greatest  care,  and  should  be  followed  by  the  most  euergelio 
efforts  to  destroy  them. 

We  now  give  the  reports  submitted  by  Mr.  Smith  and  Mr.  Bennett, 
prem  Wng  that  in  the  case  of  the  latter  gentleman  we  do  not  indoiise  all 
of  his  suggestions,  but  give  them  for  what  they  are  worth  as  coming 
from  a  practical  gardener.  As  will  be  noticed,  these  suggestions  are 
not  supported  by  any  evidence  of  actual  experiment  in  the  onion  fields. 

RBPOET   OF  JOHN  B.  SMITH. 

Junk  18,  1885. 

Dear  Sib:  In  pursuance  of  yonr  letter  of  instructions  of  the  15th  instant  I  went  to 
Goshen  yesterday.  I  had  notified  Mr.  Greene,  who  met  me  at  the  depot,  and  piloted 
me  around  among  the  farms  most  infested. 

Onion  farming  is  here  carried  on  extensively  in  low  meadows,  drained  swan^p  land, 
and  the  like,  and  several  hundreds  of  acres  form  one  vast  onion  field.  The  persons  en- 
gaged in  onion  farming  are  largely  small  holders,  cultivating  1,  2,  or  3  iu;rcs,  or 
thereabouts,  and  dependent  upon  this  crop  for  support.  The  crop  requires  constant 
care,  but  no  severe  labor,  and  the  whole  family,  from  the  baby  up,  turn  out  to  help. 

Looking  upon  this  vast  field  from  a  ridge,  it  appeared  beautifully  green  in  places, 
variegated  by  ugly  bare  patches,  sometimes  an  acre  or  two  in  extent.  These  patches 
represent  the  work  of  the  Cut- worm,  of  which  I  sent  you  a  largo  number  of  spocimous 
by  yesterday's  mail. 

Everywhere  through  the  fields  were  men,  women,  and  children,  engaged,  as  inves- 
tigation proved,  in  hunting  Cut- worms,  and  with  such  success  that  three  little  girls 
had  picked  in  the  morning  a  three-quart  pail  full.  In  one  spot,  less  than  15  inches 
square,  I  saw  40  full-grown  larvas  taken,  and,  while  they  are  not  everywhere  so  abun- 
dant, yet  one  could  gather  half  a  dozen  by  simply  turning  over  the  earth  for  a  Bhort 
distance  along  a  row. 

There  is  only  one  species.  The  diHerenee  in  size,  dififerenco  in  color  at  yarioiiB  staff ea, 
and  difference  in  habit  at  different  periods  of  growing  led  to  the  idea  that  more  than 
one  species  was  engaged  in  the  won:.  I  ascertained  by  inquiry  from  several  farmers 
that  the  larva  appeared  some  two  weeks  since,  or  as  soon  as  the  onions  had  fairly 
started,  and  were,  when  noticed  first,  between  one-fourth  and  one-half  an  inch  in 
length — most  of  them  nearer  to  the  latter  measurement.  At  this  period  of  their  Uvea 
they  were  difScult  to  distinguish  from  the  earth  in  which  they  hid ;  but  early  in  the 
evening  they  came  out,  climbed  to  the  tops  of  the  stalks,  and  ate  downward.  They 
were  in  such  numbers  that  one  man  said  he  was  fairly  discouraged  looking  at  them. 
There  was  a  larva  to  every  stalk,  and  sometimes  more  than  one.  Curiously  enough  few 
tried  poisons,  but  every  one  turned  out  what  force  he  could  muster,  and  all  night  long, 
by  the  li^ht  of  lanterns,  gathered  Cut-wormsi  As  the  worms  increased  in  size,  they 
ceased  climbing  and  cut  off  the  stalk  at  the  surface  ef  the  ground  ;  this  change  of 
habit  is  very  easily  explained  by  the  fact  that  the  slender  onion  stem  would  not  bear 
the  weight  of  a  fat  grub.  Still,  with  all  their  exertions,  the  farmers  did  not  sncceed  in 
subduing  the  enemy,  and  many  small  farmers  lost  their  entire  crop,  a  loss  of  some  $200 
to  the  acre.  It  was  observed  that  the  insects  started  from  centers,  and  spread  in 
every  direction  from  those  points.  Some  ffenius  noticed  this,  and  advised  isolating 
these  patches  by  ditciiing.  This  was  tried  and  proved  successful  to  a  great  extent 
where  the  sides  of  the  ditches  were  uiado  perpendicular.  The  earth  is  friable,  and  the 
insects  could  not  get  out  of  a  ditch  12  inches  deep.  Some  patches  were  saved  in  this 
way ,  others  had  already  been  invaded  and  were  destroyed.  Some  few  escaped  alto- 
gether, but  these  were  lew  indeed.  I  noticed  also  that  weedy  fields  were  less  injured 
than  clean  fields,  probably  because,  there  being  a  greater  iibundanco  of  food,  the  dam- 
age to  the  staple  was  less  severe.  The  onion  is  easily  run  out  by  weeds,  and  growers 
keep  their  fields  as  clear  of  these  intruders  as  they  possibly  can.  The  cleanest  fields, 
however,  suffered  most,  because  there  was  nothing  to  eat  save  onions,  and  strong  fla- 
vor was  no  objection  to  the  worm. 

A  few  experiments  looking  to  their  destruction  had  been  made.  One  man  used  Paris 
green,  but  without  much  success,  because  the  onion  offers  very  little  surface  for  an 
a<lhere nee  of  the  poison.  Another  used  pure  kerosene,  applying  it  to  six  rows  by 
brushing  the  tips  with  a  brush  dipped  in  the  oil.  He  gathered  grubs  from  other  por- 
tions of  Ijis  field  until  4  a.  ra.,  then  examined  these  six  rows  and  found  nothing  on 
them,  b'lt  larvae  between  the  rows,  lying  on  their  backs,  apparently  gasping  for 
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breatli.  Next  day  he  saw  notluDg  of  theso  same  larveB,  and  he  gave  np  the  experi- 
ment. The  kerosene  blackened  the  onion  tips,  but  did  not  aiffct  the  plant  othei- 
wise,  and  I  was  assnred  that  oven  pure  kerosene  might  be  applied  with  safety  to  the 
plant.  This  seems  to  indicate  a  remedy,  for  kerosene  applied  with  a  sprinkler  when 
the  worms  are  young  and  climbing  (in  the  night,  of  course)  would  kill  the  vast  ma- 
jority of  them.  I  tried  the  effect  of  the  oil  on  a  few  specimens,  and  find  its  action 
rapid  and  complete,  even  on  the  full-^rown  larva.  The  younger  generation  would 
doubtless  be  still  more  susceptible,  r^ot  the  onion  alone  suffers  from  the  attacks  of 
this  insect ;  it  is  everywhere,  on  all  crops,  though  nowhere  so  abundant  as  on  the  onion 
meadows.  The  specimens  sent  you  will  enable  you  to  determine  if  the  species  is 
known ;  if  not,  there  are  sufficient  to  rear.  I  have  kept  none  but  a  few  ipsoholic 
specimens  myself.  I  found  in  the  Helds  a  single  larva  parasitized,  and  send  you 
tne  parasites.    The  farmers  are  scared,  for  it  means  distress,  and,  to  some,  absolute 

riverty.    I  gave  them  such  encouragement  as  I  could,, and  made  such  suggestions  as 
could  for  the  destruction  of  the  worms.    Still,  the  damage  has  been  done,  and  prob- 
ably a  few  days  more  will  witness  their  transformation  iu5)  the  pupa  state. 

Last  year  they  appeared  in  the  fields  in  some  numbers,  but  created  no  alarm  and 
did  no  very  great  damage. 

8ome  parts  of  these  fields  are  also  'infested  with  the  larva  of  an  Onion>i]y  (Aniho- 
niyia)^  but  this  damage  they  can  stand.    Nearer  to  Turner's,  some  6  or  8  miles  from 
Goshen,  the  Hy  is  said  to  bo  more  destructive  than  the  Cut- worm. 
Very  respectfully, 

JOHN  B.  SMITH. 
Prof.  C.  V.  Riley, 

U,  8,  JEnioniologiBtf  Wa$Mngton,  D,  C» 

EErOET  OF  THOMAS  BENNETT. 

Sir  :  On  the  22d  instant,  by  your  advice,  I  went  to  Goshen,  Orange  County,  New 
York,  to  see  what  I  could  do  in  the  way  of  killing  the  Onion  Cut- worms  which  are 
doing  so  much  damage  there  at  present.  As  you  directed,  I  called  on  Mr.  Kobert 
Young,  who  lives  in  the  infested  district. 

This  place  is  called  Durlingville,  and  lies  about  4  miles  southwest  of  Goshen.  The 
onion  district  is  a  large,  almost  level  peat  bog,  nearly  surrounded  by  hills,  about  IJ 
miles  long  and  about  the  same  in  width.  The  public  road  passes  nearly  through  the 
center,  and  soon  rises  and  passes  over  a  low  hill  or  bluff  which  gives  a  beautiful  view 
of  the  surrounding  locality.  This  peat  bog  is  variously  stated  at  from  7  to  10  feet 
deep,  and  in  some  places  much  more,  and  was  formerly  almost  covered  with  water, 
which  gave  it  the  name  of  the  " drowned '^  lands  ;  but  liy  a  system  of  ditching  ithaa 
been  dried  and  found  to  contain  the  elements  of  great  fertility,  not  only  to  farm  but 
also  to  garden  crops. 

These  lands  were  formerly  owned  by  a  few  persons,  who  disposed  of  them  to  a  col- 
ony of  poor  people,  who  purchased  a  few  acres  according  to  their  means.  Among 
the  former  land-owners  is  Mr.  Kobert  Young,  who  lives  upon  this  bluff,  a  kind  of 
pater/amilias  to  the  colony. 

So  far  they  have  found  the  onion  a  very  profitable  crop,  and  for  several  years  have 
grown  it  almost  to  the  exclusion  of  every  thing  else. 

The  people  were  all  busy  at  work,  each  family  busily  engaged,  some  weeding, 
others  using  small  hand  cultivators  between  the  rows  of  onions,  but  by  far  the  greater 
number  were  busily  engaged  in  hand-picking  the  Cut-worms  or  grubs,  which  lie  a 
little  under  the  surface  of  the  ground.  This  all  must  do  in  order  to  save  the  crop 
and  keep  down  the  great  increase  of  this  most  destructive  pest,  for  as  yet  they  have 
learned  nothing  better. 

The  Onion  Cut-worm  when  fully  grown  is  about  1-J  inches  long,  works  only  at  night, 

and  during  the  day  lies  just  under  the  surface,  from  1  to  1^  inches  deep.     lly  [a 

slight  draw  of  the  hand  these  worms  or  caterpillars  are  easily  found  and  can  be 

picked  up  into  small  vessels,  carried  away  and  destroyed.     They  are  there  in  great 

numbers.    It  is  very  common  for  a  family  to  pick  10  or  12  quarts  by  day  and  the  same 

number  at  night  by  the  light  of  lamps.     These  most  industrious  people  have  to  work 

night  and  day  to  keep  down  these  pests  and  save  their  crops.     At  right  the  wonns 

ire  all  either  crawling  over  the  ground  or  up  on  the  onion  leaves  eating  them.     Some 

of  the  larger  ones  cut  the  stems  close  to  the  ground,  and  the  young  uuion  not  having 

formed  a  bulb  docs  not  grow  again.     It  seems  this  pest  is  only  in  the  beginning  of  iU 

^.areer,  for  last  year  the  damage  done  was  much  less  than  this  year,  and  according  to 

i-ppearance,  if  there  is  not  a  stop  put  to  its  progress,  these  people  must  cease  to  grow 

anions  altogether.     But  it  is  to  be  hoped  they  are  near  relief,  for  these  pests  and  all 

ithers  of  a  like  kind  are  easily  destroyed  if  taken  in  time  and  the  proper  means 

applied.    It  is  a  beautiful  sight  to  stand  on  the  bluffs  and  look  east  and  west  and 

we  the  plain  covered  with  this  valuable  esculent,  but  for  the  red  patches  here  and 

here  which  mar  the  scene.    After  due  examination  I  saw  that  nothing  coald  be 

lone  this  year  to  kill  the  worms  in  the  ground  without  involving  too  maoh  ez- 
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pense,  snoh  as  spreading  a  thick  coating  of  salt  oyer  the  ground,  &o,  I  therefore 
trie<l  hard  to  find  a  repellent  or  preventive  to  keep  them,  if  possible,  from  either 
.climbiDg  on  or  catting  the  plants.  This  conld  be  done  only  by  dnsting  or  sprink- 
ling. I  therefore  made  powders  of  different  strength  with  lime  and  coal-tar.  which 
are  obnoxious  to  most  insects,  avoiding,  however^  making  them  too  strone  lest  the 
crop  might  be  injnred.  The  people  all  a^;reed  with  me  that  if  these  powders  nad  been 
put  CD  abont  throe  or  four  weeks  previoos,  when  the  skin  of  tho  caterpillars  was 
youi)>;  and  tender,  it  would  have  killed  them  and  saved  the  crop ;  bnt  it  was  hard  to 
iiiiiku  it  Htick  without  wetting  the  leaves,  and  thepeople  in  their  present  disheartened 
8tat<s  I  know,  would  not  undertake  to  do  it.  This  wetting  could  have  been  done 
tMsil  Y  from  the  ditches  when  the  plants  were  about  3  or  4  inches  high  and  the  flprubs 
siiihA  aiid  tender,  but  now  at  this  date  the  young  onions  are  lar^e.  over  a  foot  nigh, 
aiiil  Hpread  about,  and  the  watering  would  involve  a  great  deal  of  laoor.  I  next  made 
solutions  of  alum  and  also  of  niter  (nitrate  of  potash)  separately,  and  combined  in 
e(\iia\  pro])ortion8»made  my  formulas  by  weighing  the  quantity  and  measuring  the 
water.  This  also  was  only  partially  successful,  and  of  course  I  could  not  recommend 
it.  1  next  tried  a  solution  of  soft  soap,  whioh^  by  reason  of  the  causticpotash  which 
it  contains,  is  an  excellent  insecticide.  This  proved  very  good.  I  sprinkled  the 
solution  on  six  rows  across  a  lot  by  means  of  a  whitewash  bnmh,  and  when  we  went 
out  at  night  to  try  its  effects  we  could  only  find  three  small  worms  eating  on  the  six 
rows.  I  made  this  solution  on  the  24th  instant,  at  11  a.  m..  and  to  try  its  effect  I 
wetted  about  half  a  pint  of  the  worms  on  Apioce  of  old  sacking  cloth,  and  in  abont 
twenty  minutes  they  all  appeared  dead.  This  gave  great  enconragement.  I  kept 
them  till  next  day  and  on  coming  away  at  9  o'c&ck  idl  who  saw  them  agreed  they 
were  dead.  Certainly  the  solution  was  stron^about  a  quart  of  soft  soap  to  about 
7  quarts  of  water.  I  also  tried  a  strong  solution  of  kerosene  and  soft  soap— 1  pound 
of  soap  boilod  in  3  quarts  of  water  and  1  quart  of  kerosene  added  and  stined  into  It. 
I  put  1  quart  of  thus  mixture  to  4  quarts  of  water  and  sprinkled  it  on  with  a  brush. 
I  thonfxht  perhaps  the  kerosene  would  kill  the  onions,  but  it  did  not,  and  what  ap- 
pears strange,  it  did  not  seem  to  have  mucGli  better  effect  than  the  soft  soap  alone. 

I  also  tested  soft  soap  and  Paris  green,  soft  soap  and  tar^lime  powder.  These  were 
verv  good,  but  could  not  say  that  onions  were  entirely  ftee  from  worms. 

llie  remedies  I  have  recommended  are  as  fbllows : 

Soon  after  the  onion  crop  has  been  gathered  let  a  good  coating  of  gas-house  lime 
and  salt  be  spread  over  the  ground.  Let  these  lie  two  or  three  weeks  and  then  be 
iightly  plowed  in  and  harrowed  thoroughly  so  as  to  mix  well  with  the  soil.  Also 
the  drains  or  open  ditches  must  be  clean^  up  in  the  fall  of  all  grass  and  weeds,  and 
tlie  sod  which  hml  been  suffered  to  grow  out  4  or  5  feet  in  some  places  must  be 
plowed  off  or  skinned  off  with  the  roade  and  then  burned.  I  was  told  they  must 
leave  a  foot  or  more  to  keep  the  frost  nom  ommbling  down  the  edge.  "  Very  well," 
I  said,  "  then  let  a  sprinklmg  of  salt  or  gas-house  lime  be  put  over  the  sod  as  well  as 
over  tlie  rest  of  the  ground.''  These  ashes  must  be  gathered  up  and  kept  dry  till 
'  spring  and  though  not  nearly  so  ffood  as  wood  ashes  will  serve  a  good  purpose.  In 
early  spring,  or  before,  these  people  must  prooure  a  sufficient  quantity  of  wood  ashes 
and  mix  in  tho  proportion  of  about  one  oi  wood  to  about  four  of  sod  ashes,  and  this 
(piaQtity  then  well  mixed  with  at  least  one-half  its  bulk  of  fresh  slaked  lime.  After 
plowing  in  tho  spring  and  Just  before  sowing  the  seed,  these  ashes  and  lime  must  be 
spread  over  the  ^ound  and  harrowed  in.  It  would  also  be  the  better  at  the  same 
t  i  mo  for  another  light  dressing  of  salt.  The  gas-houae  lime  must  be  in  a  fine  statei  and 
not  put  on,  as  we  often  see  it,  in  large  lumps. 

']\)  those  who  cannot  get  enough  of  gas-house  lime,  I  have  recommended  a  good 
.substitute,  namely,  gas-tar.  This  can  easily  be  reduced  to  a  fine  powder  by  rnnnine  it 
into  :i  bed  of  sand,  sawdust,  or  dry  peat  gathered  from  the  surface  with  hoes.  Alter 
absorbiu<{  all  it  will  take  in,  it  can  easily  be  reduced  to  a  fine  powder  and  oan  be 
s[)iva(l  iMinally  and  very  ixadily  over  tho  ground.  This  also  will  destroy  both  eggs 
and  larva  of  all  moths  and  other  insects. 

Both  limo  and  ashes  arc  excellent  as  a  manure  for  onions,  and  I  think  together  with 
tlio  salt  and  gas  lime,  which  will  be  given  in  tho  fall,  will  yield  a  plentifol  crop 
without  tho  stable  or  Now  York  manure  ;  besides,  insects  cannot  breed  in.these  mate- 
rials. 

To  those  who  cannot  procure  the  above-mentioned  remedies  I  would  earnestly 
recommend  a  chancre  of  crop,  for  one  year  at  least,  especially  in  those  plats  which  are 
b.idly  infested  with  either  Cut-worm  or  maggot. 

I  have  no  doubt  but  ^reat  numbers  of  the  parent  moths  could  be  trapped  during 
the  summer  by  flambeaus  and  torches  and  four-faced  lanterns,  but  I  thinx  this  wifl 
not  be  necessary  if  the  means  of  tho  destruction  of  the  worms  which  I  have  reoom* 
mended,  be  fully  carried  out. 

I  am,  sir,  most  respectfhlly  yours, 

THOUAfl 
Prof.  C.  V.  BnJBT, 

U.  5.  EntomotogUt. 
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THE  STEAWBERRY  WEEVIL. 

(Anthonomus  musculus,  Say.) 

Order  Coleoptera;  Family  Cueoulionidje. 

[Plate  Vn ;  Figs.  6  and  7.] 

PAST  HISTORY. 

The  first  reference  that  we  have  been  able  to  trace  to  this  insect  as 
injarious  to  the  Strawberry  will  be  found  in  the  Monthly  lloport  of  the 
Department  for  Kovember-December,  1871,  where  Mr.  Glover  gives  an 
account  of  its  appearance,  with  the  statement  from  Mr.  B.  Bryau,  Silver 
Hill,  Md.,  that  the  weevils  were  injuring  his  strawberries  soon  after 
these  were  blooming,  the  beetle  piercing  the  blossom-buds  and  the  foot- 
stalks of  the  blossom-bud.  The  insect  was  there  referred  to  by  the 
name  of  Anthanomvs  signatus^  Say  (bmgnatus  Schoenh.).  He  also  showed 
that  no  vestiges  of  the  egg  or  larva  could  be  found.  In  May,  1873,  we 
found  it  quite  injurious  on  Mr.  H.  Weaver's  farm  near  Saint  Louis, 
and  our  notes  show  that  the  injury  was  done  to  the  blossoms,  although 
the  strawberries  were  at  the  time  out  of  bloom  ;  that  when  the  weevils 
are  not  at  work  they  hide  in  the  flower ;  and  that  they  were  also  occa- 
sionally found  in  the  blossoms  of  the  Blueberry.  Ten  years  later,  or  in 
1883,  Prof.  A.  J.  Cook  published  an  account  of  its  injuries  in  the  report 
of  the  Michigan  State  Horticultural  Society  for  1883,  where  he  states 
that  it  was  ruining  the  crop  on  Mr.  William  Chapman's  place  at  Phoenix, 
Keweenaw  County,  Michigan,  in  July  of  that  year,  but  that  it  disapL 
poured  about  August  1.  Since  then  Professor  Cook  has  made  no  men< 
tlon  of  it,  from  which  we  infer  that  it  has  not  again  appeared  in  icgurious 
numbers.  Prof.  S.  A.  Forbes,  in  his  extensive  article  on  the  insect  ene- 
mies of  the  Strawberry,  published  in  the  Thirteenth  Report  of  the  State 
Entomologist  of  Illinois  (1883),  mentioned  this  species,  but  added  no 
new  facts,  simply  quoting  Professor  Cook's  article. 

mjUBY  IN  1885. 

Daring  the  summer  of  1884  this  Strawberry  Weevil,  or  Strawberry 
Anthonomus,  made  its  appearance  in  a  new  locality,  this  time  at  Ross- 
ville,  Staten  Island,  N.  Y.,  on  the  farm  of  Mr.  Samuel  G.  Winant.  Mr. 
Winant^s  crop  was  damaged  to  the  amount  of  about  $1,500.  In  May, 
1885,  the  beetle  again  appeared  in  countless  numbers  in  the  same  local- 
ity and  spread  to  adjoining  gardens.  It  was  at  this  time  that  our  at- 
tention was  first  called  to  this  outbreak,  and  we  entered  into  corre- 
spondence with  Mr.  Winant  and  had  Mr.  Smith  make  examination  of 
the  circumstances  in  the  field. 

Mr.  Winant,  writing  under  date  of  June  15,  made  the  following  state- 
ment: 

•  •  •  Please  find  inclosed  a  sample  of  the  Strawberry  Beetle.  They  attack  the 
bearing  stems  Jast  under  the  haU  by  boring  a  hole  in  the  stem,  and  the  forminji:  berry 
iTops  to  the  ground  or  dries  up.  Those  wmch  escape  and  open  into  white  blossom's 
are  attacked  and  pierced  by  these  insects.  Early  in  the  spring  of  1884  I  was  offered 
^,000  for  my  crop,  but  in  a  few  days  this  party  declined  to  take  it  on  account  of  th« 
iamage  done  by  these  insects.  At  first  I  supposed  it  was  caused  l>y  frost.  Hy  two 
marts  of  Sharpless  strawberries  are  entirely  used  up.  If  all  that  are  now  left  were 
T^  at  onoe  I  am  poeitlYe  it  would  not  amount  to  a  quart  to  the  aore.    Thia  i»  a  yery 
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terioQB  matter ;  there  are  many  otiier  growers  in  this  place  that  are  hadly  trembled 
by  this  pest.  The  strawberries  will  be  cut  short  and  will  amount  to  thousands  of 
dollars'  loss  on  account  of  these  pests.  If  we  do  not  find  a  remedy  to  exterminate  them 
they  will  bo  so  numerous  by  another  year  that  they  will  take  the  entire  crop,  not 
only  here  but  in  many  other  places,  for  they  have  made  their  appearancOj  I  am  told, 
in  New  Jersey.    *    *    *    They  are  dow  (June  15)  quite  hard  to  find. 

Farther  facts  may  be  gathered  from  the  following  extract  from  an 
article  published  in  the  Westfield  (Staten  Island)  Times  of  about  June 
13, 1885: 

The  Strawberry  Beetle  stiU  continues  its  ravages,  and  gradually  spreads  from  farm 
to  farm,  and  unless  something  is  done  to  check  its  career  it  is  doubtfiil  whether  any 
strawberries  can  be  raised  in  the  town  of  Westfield  two  years  hence.  Two  years  ago 
they  made  their  first  appearance  on  Mr.  S.  G.  Winant's  Tines;  last  year  they  destroyed 
more  than  half  his  crop,  and  this  year  they  have  utterly  destroyed  his  entire  crop  of 
Sharpless.  Mr.  Winant  thinks  he  will  not  be  able  to  pick  one  crate  of  berries  m>m 
2  acres  of  very  vigorous  vines,  and  a  careful  inspection  of  the  Tines  oonTinoes  us  that 
he  has  not  overestimated  the  damage. 

Mr.  Robert  Barton,  who  Htos  on  an  acMoining  farm,  has  half  an  acre  of  Tines,  and  will 
not  haTC  berries  enough  for  his  own  taole. 

The  beetles  appeared  last  year  on  Isaac  Worf  s  and  John  Kern's  Tines,  and  this  year 
they  have  destroyed  about  one-half  of  Mr.  Kern's  crop,  and  have  entirely  destroyed 
li  acres  of  Mr.  Wort's  old  beds  so  that  he  has  plowed  them  up.  Mr.  Winant  has  also 
begun  plowing  under  some  of  his  finest  vines.  This  pest  seems  to  be  limited  to  a 
small  territory  lying  between  Kreischerville,  Rossville,  and  Pleasant  Plains,  but  it  is 
slowly  enlarging  its  sphere  of  usefulness  (T),  and  has  this  year  made  its  first  appear- 
ance on  a  number  of  other  farms. 

Our  growers  have  tried  experiments  with  a  view  to  destroying  the  beetle ;  but  they 
cannot  use  poisons  without  destroying  the  fruit,  and  they  know  so  little  of  the  nature 
and  habits  of  this  beetle  that  they  are  working  entirely  in  the  dark.  The  Strawberry 
Beetle  is  black,  one-sixteenth  to  one-eighth  of  an  inch  in  len^^,  and  pierces  the 
stems  just  below  the  blossoms.  The  blossom  inTariably  dies  from  the  wound.  In 
examining  a  field  where  they  haTo  been  at  work,  it  is  no  unusual  thing  to  see  a  stem 
that  originally  bore  fifteen  or  twenty  blossoms  standing  perfectly  bare. 

HABITS  Ain)  NATTTBAL  HISTOBY. 

Mr.  Smith  visited  Mr.  Winant  on  June  15,  and  his  observations  are 
given  in  his  own  words,  as  follows : 

In  the  strawberry  patch,  about  2  acres  in  size,  I  found  perfect  imagines  of  the 
Anthonomus.  in  abundance  on  the  few  remaining  blossoms.  I  send  in  the  box  some 
samples  of  the  work  done  hy  the  insect,  and  also  a  vial  containing  a  number  of  Ht- 
ing  specimens,  many  taken  in  coitu.  All  were  on  the  blossoms,  and  on  many  blos- 
soms there  were  three  or  four  beetles,  and  aU  tiie  remaining  fiowers  were  more  or  less 
eaten.  A  large  proportion  of  the  berries  grown  by  Mr.  Winant  are  the  **  Sharpless" 
variety,  and  this  is  most  severely  attackea.  Scarcely  a  berry  had  set,  and  most  of 
the  plants  showed  the  fruit  stalk  with  several  dried-up  buds,  as  you  will  see  by  the 
specimens  of  which  I  send  a  number  in  the  box  referred  to. 

My  observations  and  questions  have  given  me  the  following  information :  PreviouB 
to  1884  the  insect  had  not  been  observea,  and  had  certainly  done  no  appreciable  dam- 
age. In  the  spring  of  1884  it  appeared  in  large  numbers  and  at  once  attacked  the 
bads,  piercing  the  stem  a  short  distance  below  the  bud,  sometimes  causing  the  bud  to 
drop,  or  again  to  shrivel  and  dry  up.  The  specimens  in  the  box  show,  better  than  I 
can  describe,  the  work  of  this  insect.  About  half  the  crop  was  taken  last  year  (1^) ; 
tliis  year  berries  of  the  Sharpless  variety  are  a  rarity.  Tne  vines  are  fine  and  thrifty 
and  nothing  bothers  them  except  this  pest.  It  is  said  to  be  confined  to  a  limited  dis- 
trict,  but  1  believe  it  has  simply  been  overlooked  elsewhere,  and  not  reported,  for  I 
li.ivo  for  some  time  heard  complaints  at  second  or  third  hand  of  an  insect  working  as 
this  does.  The  beetle  first  appeared  this  season,  some  three  weeks  ago,  with  the  first 
buds  of  the  "  Sharpless,"  and  has  continued  since,  moving  from  place  to  place  as  it 
completes  its  work  of  destruction.  I  searched  carefully  for  eggs  and  larvse  in  the 
buds  that  had  been  cut  ofi',  but  without  success.  I  send  some  ofthe  buds  in  the  box, 
hoping  you  may  have  better  success. 

This  sums  up  the  information  obtainable  as  to  its  history  and  habits.  The  beetle 
has  always  been  taken  commonly  enough  sweeping  in  fiowery  meadows.  Not  all  the 
varieties  of  strawberries  are  equally  subject  to  attack.  The  '^  Sharpless,"  and  all 
those  varieties  which  like  it  are  **  perfect"  bearers, and  have  wmily-r  flowerty  anffsr 
most.    The  ''Manoheater,"  '<  Jersey  Queen,"  ''Oypay,"  and  othen  of  tbt  tir^im^^H 
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**  pistillate  "  Tarieties/whioh  are  imperfsot  bearers,  are  less  sabject  to  (thongli  not  ex- 
erapt  f^om)  attack.  Until  the  <'  Sbarpless  "  and  its  nearer  allies  are  all  destroyed  Ibe 
others  are  not  attacked.  It  seems  also  that  only  buds  and  flowers  are  injured  by  the 
beetle,  and  where  a  strawberry  has  fairly  started  it  is  safe.  Further,  it  seems  that 
cdly  buds  are  severed  from  the  stalk,  the  flowers  being  simply  eaten  out  and  de- 
stroyed. 

At  this  time  the  buds  are  all  gone,  only  straggling  flowers  appear,  and  hero  and 
tbero  a  berry  suggests  what  micht  have  been. 

The  probabilities  are  that  the  eggs  are  deposited  in  the  buds  and  that  the  larva 
uudergoes  its  transformations  in  those  that  fall  to  the  ground. 

Later  in  the  season  Mr.  Smith  made  another  trip  to  Staton  Island, 
under  instructions,  in  order  to  learn  something  concerning  the  earlior 
states  of  the  insect.  He  visited  Mr.  Winant  on  October  0  and  spent  some 
time  in  the  field,  but  the  most  careful  search  in  and  on  all  parts  of  the 
plants  failed  to  show  any  traces  of  any  larva  which  could  with  any  de- 
gree of  probability  be  connected  with  this  beetle.  On  the  contrary,  the 
plants  were  remarkably  healthv  and  vigorous,  the  only  insects  found 
being  a  few  specimens  of  the  acfult  of  one  of  the  Strawberry  Eoot- worms 
(Paria  aterrima),  close  to  the  roots  underground,  evidently  in  winter 
Quarters,  and  three  specimens  of  the  larvi©  of  the  Strawberry  Crown- 
miner  (hitherto  known  as  Anarsia  lineatella). 

With  a  view  of  endeavoring  to  arrive  at  some  knowledge  of  the  pos- 
sible larval  habits  of  the  species  we  shall  presently  consider  its  charac- 
ters and  its  synonymy,  the  variation  which  the  mature  beetle  is  subject 
to,  and  the  known  larval  habits  of  other  species  of  the  genus.  From  the 
facts  set  forth  in  those  connections  it  is  evident  that  the  larval  habits  of 
the  genus  Anthonomus  show  great  diversity  as  to  food-plant,  and  do  not 
oflfer  any  definite  clue  for  the  natural  history  of  the  species  under  con- 
sideration. 

There  is,  however,  a  species  (A.  suturalis)  so  nearly  allied  to  musculvs 
that  even  Dr.  Le  Conto  has  considered  that  the  two  may  possibly  prove 
to  be  the  same.  Now  it  happens  that  we  know  the  larval  habits  of  A. 
iuturaUSy  and  the  important  bearing  which  this  question  of  the  specific 
identity  or  distinctness  of  these  two  forms  has  on  the  habits  of  the 
strawberry  pest,  as  well  as  the  insufficiency  of  previous  descriptions, 
justifies  the  classificatory  and  descriptive  details  which  wo  have  entered 
into  at  the  end  of  this  article,  and  which  lead  to  the  conclusion  that, 
notwithstanding  the  great  similarity  of  the  two  forms,  they  should  be 
considered  as  distinct  species.  We  are  justified,  however,  in  inferring 
that  mti80ulu8j  on  account  of  its  relationship  with  suturaliSj  may  also 
prove  to  have  similar  habits,  i.  c,  to  breed  in  similar  kinds  of  galls  and 
possibly  in  the  numerous  Phylloxera  galls  on  Hickory. 

Musculiis  is  an  abundant  species  and  is  distributed  throughout  the 
Atlantic  States,  occurring  from  Massachusetts  and  Michigan  to  Florida 
and  Texas.  It  is  to  be  found  throughout  spring  and  summer  on  all  sorts 
of  fiowers  and  flowering  trees  and  shrubs,  and  in  winter  time  the  beetle 
finds  shelter  under  old  leaves  and  other  d6bris  in  our  woods  and  ;::ar- 
(lens.  That  it  does  not  breed  upon  the  Strawberry  plant  is  not  only 
proved  by  the  failure  of  all  observers  to  find  any  trace  of  its  larva  tn\ 
that  plant,  but  also  by  the  fact  that  the  beetles  are  abundant  in  locali- 
ties where  strawberries  are  comparatively  rare  or  almost  absent. 

NATURAL  HISTORY  OF  OTHER  SPECIES  OF  THE  GENUS  ANTHONOMUS. 

Mr.  B.  D.  Walsh  first  records  •  the  fact  that  three  of  our  North 
American  species  of  Anthonomus  are,  in  the  larva  state,  inquilinous  in 

*  Prooeedinss  Sntom.  Soo.  PhiladelpliiA,  iii,  pp.  547,  619,  and  vol.  vi,  p.  865,^. 
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l^alls  made  by  other  insects.  -  He  states  that  A.  suturalii  is  iuqailinons 
In  tfae  galls  made  by  Phylloxera  carycB-glohuli  Walsh,  and  PA.  carycD- 
folii  rFitch),  upon  the  leaves  of  hickory  trees,  and  that  A.  sycophanta 
Walsb,  •  was  bred  by  him  in  large  numbers  from  various  Saw-fly  galls 
on  willows.  A  third  species.  JL.  craUegi  Walsh,t  was  obtained  by  him 
from  a  Occidomyidons  gall  ((/.  oratCBgi-plica^  Walsh)  on  Thorn  {Cratcegus 
crusgalli). 

We  have  on  several  occasions  bred  A,  sycophanta  from  the  Saw-fly  galls 
indicated  by  Mr.  Walsh.  Still  more  frequently  we  have  found  upon 
opening  Phylloxera  galls  on  Hickory  Jand  particularly  PA.  caryce-gum- 
mosa  Kiley,  and  PA.  caryaglohuli  Walsh)  specimens  of  the  typical  A. 
suturalis  ;  but  those  so  obtained  show  no  variation  in  the  direction  of  the 
typical  A.  munculus  nor  of  its  varieties  as  presently  indicated,  and  tbis 
confirms  the  conclusions  presently  drawn  from  other  considerations, 
that  A.  suturalis  is  specifically  different  from  A.  musculus.  We  have 
also  found,  with  Mr.  Schwarz,  a  third  species  {A.  flavicornu  Boh.), 
having  close  affinity  with  musculus^  inquilinous  in  an  undescribed  Ce- 
cidomyidous  gall  on  the  leaves  of  Solatium  eleagnifolium,  in  Texas.    * 

We  have  just  seen  that  the  breeding  habits  of  four  species  having 
close  affinity  with  A.  tnuaculus  have  been  ascertained,  and  from  this  anal- 
ogy we  might  conclude  that  this  last-named  species  would  also  be,  in 
the  larva  state,  an  inquiline  in  some  gall  made  by  another  insect.  Un- 
fortunately, however,  the  "  unity  of  habit "  is  by  no  means  preserved  in 
the  genus  Anthonomus,  at  least  so  far  as  our  Korth  American  species  are 
concerned.  Among  the  species  allied  to  A.  museulus  there  is  still  one  , 
of  which  the  breeding  habits  are  known,  viz,  A.  juniperinusj  Sanborn, 
which  breeds  in  Fodisoma,  a  tough  fungus  on  juniper  trees.  Among  the 
other  species  we  hardly  need  refer  to  A.  quadrigibbus,  pay,  because  it 
is  only  too  well  known  as  the  Apple  Curculio,  its  larva  living  within 
apples.  Another  very  large  species,  A.  grandiSj  Boh.,  we  have  reared 
at  this  Department  from  dwarfed  cotton  bolls  sent  frx>m  Northern  Mex- 
ico by  Dr.  Edward  Palmer.  Mr.  Schwarz  has  observed  the  ovijiosition 
of  A.  gulariSj  Le  0.,  in  the  blossoms  of  Cassia  marylandica  (Bull.  Brook- 
lyn Eut.  Soc.). 

Turning  our  attention  to  the  European  species  of  AnihonomuSj  we 
findasummaryof  the  si>ecies  observed  in  the  larva  state  in  the  admira- 
ble work  of  fid.  Perris,  "  Larves  de  Ool6opt^res"  (p.  401).  Six  species, 
{A,  pomorum,  pyri^  druparunij  prunij  pedicularius,  and  rubi)  are  known 
to  oviposit  in  the  not  yet  opened  blossoms,  chiefly  of  fruit  trees,  the 
larvae  living  within  the  blossoms  which  they  prevent  from  further  de- 
velopment. A  single  species,  A.  spilotusy  forms  an  exception  to  this  rule. 
It  deposits  one  egg  within  the  young,  not  yet  unfolded,  leaf  of  the  pear 
tree.  Either  by  the  egg-puncture  of  the  parent  beetle  or  by  the  action 
(jf  the  young  larva  this  leaf  remains  rolled  up,  thus  forming  an  excellent 
shelter  for  the  larva  which  feeds  upon  the  substance  of  the  leaf. 

The  larvrD  of  all  known  species  of  Anthonomus  never  enter  the  ground, 
but  transform  to  i)upa  within  the  blossom  or  fruit  they  have  attacked 

REMEDIES. 

But  little  was  done  in  the  way  of  experimenting  with  remedies.  The 
agent  of  a  patent  mixture,  known  as  Dr.  WolTs  Vermin  Soap,  visited 

*  This  species  is  also  closely  allied  in  shape  and  scnlptnre  to  A.  mu$oultUj  bat  the 
elytra  are  not  shinine,  and  the  sculpture  of  the  thorax  is  very  coarse. 

t  This  belongs  to  the  group  of  Jnthonomus,  in  which  the  funicle^of  the  antenne  is 
6-jointed. 
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the  field,  and  as  w©  learn  from  the  Westfield  Times  of  June  20, 1886,  was 
quite  successful.  The  report  of  our  Indiana  agent,  Mr.  Webster,  how- 
ever, would  indicate  that  this  remedy  does  not  accomplish  all  that  is 
claimed  for  it.* 

As  soon  as  the  life-history  of  the  species  has  been  made  out  we  may 
be  able  to  indicate  some  cheap  and  wholesale  method  of  extermination, 
but  until  then  we  shall  have  to  rely  upon  such  remedies  as  can  be  ap- 
plied to  the  beetles  themselves  while  at  work.  Here  the  difficulty  arises, 
that  the  beetles  are  abundant  everywhere,  and  are  constantly  coming 
to  the  strawberry  patoh.  Hence  a  field  treated  one  morning  so  that  all 
of  the  beetles  are  killed,  may  the  next  day  be  swarming  with  them  again. 
The  kerosene  emulsion  may  doubtless  be  used  advantageously,  while 
pyrethrum  (either  mixed  with  flour  in  the  proportion  of  1  part  to  15,  and 
dusted  over  the  plants  while  the  weevils  are  at  work,  or  stirred  with 
cold  water,  at  the  rate  of  200  grains,  or  13.6  grams,  to  the  gallon,  and 
sprinkled  on  the  vines)  may  also  prove  serviceable. 

As  repellants,  gas-lime  and  sawdust  impregnated  with  carbolic  acid, 
well  scattered  through  the  field,  might  prove  of  some  benefit. 

CHARACTERS  AND  SYNONYMY. 

As  already  stated,  tliis  strawberry  pest  was  referred  by  Mr.  Glover 
to  Anthonomus  signatus,  Say,  and  a  number  of  our  own  specimens  agree 
so  closely  with  Say's  original  description  of  A,  signattis,  as  well  as  with 
,  Dr.  Le  Conte's  description,!  that  there  can  hardly  be  any  doubt  about 
the  correctness  of  the  determination.  A  number  of  other  specimens, 
however,  which  we  sent  to  Dr.  Le  Oonte,  were  returned  to  us  with  the 
determination  ^^A.musctdus,  Say,"  and  trusting  to  Dr.  Le  Conte's  author- 
ity we  have,  in  our  correspondence,  referred  to  this  strawberry  pest  as 
A.  musctiliiSy  Say.  In  order  that  the  reader  may  judge  of  the  difficulty 
in  coming  to  a  decision  regarding  the  two  supposed  species  we  repeat 
here  Say's  descriptions :  X 

A.  mu8culu8. — Dull  rufous;  scutel  and  elytral  spotted  bands  whitish. 

Inhabits  United  States. 

Curoulio  varianSy  Mclsh.  Catal. 

Body  more  or  less  dull  rufous  or  piceous,  punctured;  head  piceons;  rostrum  with 
elevated  lines ;  antennae  rufous ;  club  dusky ;  thorax  piceous,  very  much  crowded 
with  punctures ;  small  recurved  distant  whitish  hairs ;  scutel  oval  white :  elytra  with 
dilated  impressed  striao  of  large  punctures ;  rufous  with  edge  piceous ;  two  or  three 
undulated,  macular,  whitish  bands  of  short  hairs :  beneath  piceous;  feat  rufous. 

Length,  including  the  rostrum,  one-tenth  of  an  inch. 

Var.  a.    Obscure  piceous,  almost  black ;  bands  obvious. 

This  varies  considerably  in  its  depth  of  coloring. 

A.  signatu^. — Body  with  numerous,  prostrate,  white  hairs:  rostrum  longer  than 
the  head  and  thorax,  slightly  arquated,  linear,  lineated ;  scutel  oval ;  elytra  san- 
guineous, with  punctured,  impressed  striae ;  region  of  the  scutel  to  the  middle  of  the 
suture,  and  band  of  three  large,  unequal  spots  behind  the  middle,  brown. 

Inhabits  United  States. 

Length  less  than  one-tenth  of  an  inch. 

I  adopt  the  name  proposed  by  Schonherr,  in  preference  to  that  of  sanguinipennis, 
under  which  I  described  it. 

It  will  be  seen  from  a  comparison  of  these  descriptions  that  the  dif- 
ferences given  between  the  two  species  are  merely  those  drawn  from 
^^loration. 

Turning  to  Dr.  Le  Conte's  tabular  arrangement  of  the  species  of 
'tnthonomtis  {Rhynchophora,  &c.,  p.  195),  we  find  that  he  distinguishes 

*  See  Bulletin  No.  11,  Division  of  Entomology,  U.  S.  Department  of  Agrioaltue. 

1  The  Rhynchophora  of  America  north  of  Mexico,  p.  199. 

t  Complete  writings  of  Thomas  Say,  edited  by  Le  Conte,  i,  p.  377  and  p.  903. 
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the  two  species  mainly  by  the  stractnre  of  the  antennsB,  A.  signatus 
having  the  fnnicle  of  the  antennsB  slender,  with  the  second  joint  longer 
than  the  third,  whereas  A.  musoulus  (and  a  number  of  other  species) 
has  the  funicle  less  slender,  with  the  second  joint  eqaal  to  the  third. 
This  is  the  difference  also  upon  which  he  separated  them  in  correspond- 
ence with  ns  in  1873.  In  his  description  of  A.  signatus  (  I.  c,  p.  199), 
he  says,  however:  "The  second  joint  of  the  funiculus  of  the  antennae  is 
perceptibly  longer  than  the  third,  but  not  so  much  so  as  in  the  preced- 
ing species.  It  therefore  forms  a  passage  to  the  small  speeies  which 
compose  the  next  group." 

Thus  the  importance  of  the  antennal  structure  as  a  means  of  dis- 
tinguishing between  the  two  species  is  already  weakened  by  Dr.  Le 
Gonte's  own  statement.  Moreover,  upon  examination  of  a  large  series 
of  specimens  collected  on  strawberry  plants,  we  find  that  the  length  of 
the  funicle  of  the  antennsB  as  well  as  the  relative  length  of  the  second 
and  third  joints  are  subject  to  variation.  In  some  specimens  the  second 
joint  is  distinctly  longer  than  the  third,  while  in  other  specimens  the 
difference  is  hardly  noticeable.  The  outer  joints  of  the  funicle  are 
sometimes  nearly  rounded  and  sometimes  distinctly  transverse,  t.  e., 
wider  than  long.  The  same  variation  may  be  noted  in  other  allied 
species  of  this  genus,  and  it  is  safe  to  assert  that  Dr.  Le  Gonte  has 
overrated  the  importance  of  this  character.  Thus,  in  the  absence  of 
any  other  distinguishing  character  of  any  constancy,  it  would  seem  to 
be  advisable  to  unite  the  two  forms  under  one  specific  name.  In  this 
case  this  name  musculua  Say  must  be  adopted  as  having  priority. 

How  greatly  the  coloration  varies  may  be  gathered  fi^om  the  tabular 
statement  given  in  connection  with  the  redescription.  Still  another 
species  must  be  mentioned  in  this  connection,  A.  suturalis,  described 
and  figured  by  Mjyor  Le  Gonte  (Ann.  Lye.  Nat.  Hist,  New  York,  i,  p. 
171,  pi.  xi.  Fig.  9),  and  placed  by  Dr.  Le  Gonte  {Rhynchophora,  &c.,  p. 
200)  immediately  before  A.  musculiLS.  Mature  and  well-developed  speci- 
mens of  suturalis  are  at  once  distinguished  by  the  coloration  of  the 
elytra,  which  are  black,  with  a  large  red  or  bright  orange-colored  spot 
on  the  apex,  the  suture  alone  being  black.  However,  this  red  spot 
varies  in  extent,  and  specimens  in  which  the  elytra  are  nearly  entirely 
red  come  extremely  close  to  the  more  immature  specimens  of  A,  muscu- 
lus  Tas  we  have  already  ^jhown,  p.  278),  so  that  Dr.  Le  Gonte  says  himself 
of  tnis  latter  species  (Rhynchc^hora,  &c.,  p.  201):  "Smaller  and  more 
robust  [than  suturalis],  with  the  beak  more  slender,  and  the  funicle  of 
the  antenuse  with  the  outer  joints  more  rounded.  I  can  find  no  other 
•differences  worth  mentioning,  and  it  will  very  probably  be  found  to  be 
not  distinct." 

DESOBIPTIVB. 

Anthonomu8  musculuSf  Say — General  shape  oblong,  narrowing  anteriorly.  Average 
lencjtb.  '2"™.  Head  black,  nearly  opaqae ;  sparsely  and  obsolctely  punctalate ;  with  a 
few  hairs  fringing  the  eyes,  and  with  a  pnnctiform  impression  between  the  eyes; 
beak  distinctly  Idnger  than  the  head  and  thorax,  slightly  cnrved,  obsoletely  tricari- 
mite  above,  extreme  tip  shining  and  impnuctate ;  antennae  honey -yellow,  second  joint 
of  funicle  slender,  about  half  as  long  as  the  first  and  nearly  twice  as  long  as  wide,  the 
following  joint*  rounded  or  even  snbtransverse ;  clnb  blackish,  oblong.  Thorax  wider 
tlian  long,  narrowed  and  constricted  anteriorly,  sides  rounded,  base  slightly  bisinuate, 
iip])er  side  shining,  densely  and  rather  strongly  punctate,  sparsely  pubescent,  the 
hairs  beln^  longer  and  denser  in  front  of  the  scutellum,  which  is  oval,  and  densely 
covered  with  white  pubescence.  Elytra  at  base  much  wider  than  the  thorax,  about 
one  and  two-third  times  longer  than  wide,  convex,  shining,  variable  in  color,  very 
little  widening  behind  the  middle,  shoulders  well  marked,  sides  straight,  at  tip  rather 
broadly  rounded ;  punctate-striate,  strio)  rather  shallow,  but  the  punctures  within  them 
deep,  interstices  a  little  wider  thsA  the  strits,  impanotate;  pubesoenoe  yariable,  nso- 
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ally  oonsUtiDg  of  scattered  whitish  hairs  and  two  narrow  transrerse  bands  behind  the 
middle  united  at  the  suture.    Under  side  black  or  reddish-piceons,  nearly  opaquo, 

Enbescence  denser  than  on  the  upper  side,  abdominal  segments  finely  puuctulate. 
legs  slender,  femora  with  a  small,  acute  tooth,  that  on  the  hind  femora  bein^j  very 
small. 
The  moro  coiiapiouoas  color  varieties  may  be  arranged  aa  fQllow;s : 

Vanationa  of  Anihonomus  musculua. 

(a)  Elytra  blood-red,  etich  with  a  large  blackish  spot  behind  the  middle,  extending 
fVom  the  margin  to  the  third  stria,  and  with  another  but  smaller  spot  near  the  shtai'o; 
both  Hpota  margined  with  a  fringe  of  whitish  pubescence  (hingnatuSj  Gyll.). 

(b)  Like  the  j^jrecediug,  but  the  small  spot  is  wanting  {aignaluat  Gyll.). 

(c)  liike  the  hrst,  but  the  fringe  of  pubescence  nearly  or  entirely  wanting. 

(d)  Like  the  lirst,  bnt  the  large  spot  does  not  reach  the  margin. 

(e)  Elytra  dark  reddish-brown,  or  piceous,  or  black,  the  large  spot  and  the  ftinging 
pubescence  more  or  less  distinct. 

{/)  Elytra  uniformly  reddish  or  brownish,  spot  obsolete  or  wanting,  whitish  pnbea- 
oenco  very  scanty  or  almost  entirely  absent  {mudOuhiSf  Say). 

(flf)  Elytra  black  or  piceous,  tip  blood-red,  pubescence  evident  or  absent. 

(h)  Elytra  brownish  or  reddish-brown,  suture  and  side-margin  black. 

The  color  of  the  legs  and  thorax  varies  from  reddish-brown  to  piceous-black,  inde- 
pendently of  the  color  of  the  elytra. 

Comparative  Differences  between  Anihonomu$  nUuralU  and  A.  wu$oul%$, 
A.  Buiuralis  Le  C.  A.  muioulus  Say. 

Average  length,  2.3"'™  to  3'"™.  1.6"""  to  2.8««». 

General  shape. 

Oblong;  sides  parallel.  Less  oblong;  somewhat  widening  be* 

hind. 

Beak. 

Punctation  usually  finer,  sparser,  and  Punctation  stronger  and  denser;  oaxi* 
loss  distinct ;  carination  indistinct.  nation  moro  distinct. 

AntenncB, 

Fun^le  more  slender;  .outer  joiuts  al-  Funiclo  stouter;  outer  joints  globular 
most  longer  than  wide;  clubless  abruptly  or  even  subtransverse ;  club  abruptly 
formed.  formed. 

Thorax.  • 

Less  transverse;  sides  less  rounded ;  ap  I-  Transverse;  sides  rounded ;  apical  con- 

cal  constriction  more  distinct  and  longer;  striction  short;  upper  side  less  shining; 

upper   side    very    shining;    punctations  pnnctations  finer  and  denser ;  hairs  coarse 

coarser  and  (usually)  less  dense;  hairs  and  longer, 
very  fine  and  short. 

Elytra. 

Twice  as  long  as  wide;  hardly  widening  Distinctly  shorter  (If  times  as  long  as 

behind;  strim  a  little  aeeper;  punctures  wide);  widening    behind;  striie  Ipss  im- 

within  them  coarser;    pubescence  very  pressed,  with  the  punctures  less  coai:9e; 

sparse  and  fine,  never  forming  transverse  pubesoenae  coarser,  usuiilly  forming  two 

bands.  transverse  bands. 

Color  black,  with  a  large  usually  well-  Color  red.  or  brown,  or  black,  with  or 

defined  apical  spot  yellow  or  red ;  suture  without  a  black  spot  behind  the  middle ; 

always  black.  very  rarely  black,  with  the  tip  indistinctly 

dark  red. 

Habits. 

Breeds  in  Phylloxera  galls  on  hickory  Frequently  found  ix\Jnring  itrawberry 

leaves,  and  is  frequently  found  in  sucn  blossoms,  bnt  has  never  men  fbnnd  in 

^alls,  out  has  never  been  found  injuring  Phylloxera  galls  on  hickory  leayee. 
ffrawberry  blossoms. 
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THE  PEAK  MIDGE  OB  PEAK  DIPLOSIS. 

{IHplosis  nigra  [f ],  Meigen.) 

Order  Diptera  ;  Family  OEorDOMYiD^B. 

[Plate  VH;  Pigs.  2,  3,  and  4.] 

We  have  for  some  time  been  interested  in  an  insect  which  has  ap- 
peared in  a  limited  region  near  Meriden,  Conn.,  confined  almost  entirely 
to  the  large  fruit  farm  of  Messrs.  Ooe  Bros.  In  the  spring  of  1881 
these  gentlemen  had  some  slight  correspondence  with  the  Department, 
of  which  no  mention  has  been  made  in  the  reports,  and  there  the  matter 
was  dropped  until  Juno,  1884,  when  they  wrote  to  us  in  r^erenoe  to  the 
matter. 

As  will  bo  seen  by  what  follows,  there  is  every  reason  to  believe  that 
this  is  an  introduced  species ;  that  it  has  been  introduced  within  quite 
recent  years,  and  that  it  is  so  far  confined  tb  a  very  limited  region.  It 
is  for  these  reasons  that  we  call  particular  attention  to  it  now,  as  we 
did  at  the  meotiug  of  the  Mississippi  Valley  Horticultural  Society  held 
in  New  Orleans  last  January,  where  we  urged,  as  we  would  now  urge, 
that  some  decisive  steps  be  taken  to  stamp  it  out.  If,  as  we  now  believe, 
this  new  pest  is  confined  to  the  orchards  of  the  Messrs.  Coe  and  such 
as  immediately  adjoin  them,  it  seems  to  us  that  some  such  society  as 
tho  American  Pomological  Society  would  be  justified  in  empowering  a 
committee  to  especially  look  into  the  matter  and  effectually  destn>y 
the  pear  crop  within  the  limits  of  the  insect's  present  distribution  in  this 
country  for  two  or  three  consecutive  years,  compensating,  if  need  be, 
the  owners  for  the  loss  of  their  crops. 

In  view  of  the  immense  losses  sustained  within  the  last  twenly-flve 
years  by  the  spread  of  introduced  irgurious  insects,  which  might  in  the 
beginning  have  been  stamped  out  or  kept  out  by  proper  concert  of  ac- 
tion, wo  cannot  urge  too  strongly  such  action  in  this  case. 

In  order  to  learn  all  possible  facts  in  reference  to  the  insect,  we  had 
Mr.  Smith  visit  the  locality,  instructing  ]iim  to  collect  a  large  amount 
of  material,  to  ascertain  whether  the  larva  leaves  the  fruit  for  pupation 
before  the  fruit  falls  or  afterwards,  and  more  particularly  to  collect  all 
facts  bearing  upon  its  possible  importation  and  upon  its  distribution. 
Mr.  Smith's  report  was  published  in  our  last  annual  report  (pp.  396-398) 
and  need  not  be  repeated  here. 

LIFE  mSTOBY  AND  UABITS. 

From  a  careful  rearing  and  study  of  this  insect  in  the  office,  and  from 
correspondence  with  tho  Messrs.  Coe,  as  well  as  from  Mr.  Smith's  report, 
we  may  summarize  the  insect's  history  in  America  as  follows: 

The  eggs  arc  laid  in  the  spring,  in  the  flower  end  of  the  fruit,  as  soon 
as  or  even  before  it ''  sets."  The  fruit  grows  and  soon  assumes  a  some- 
wliat  distorted  appearance,  or,  as  Mr.  Smith  says,  "an  irregular,  some- 
what knobby"  look,  or  occasionally  seeming  abnormally  round.  K  one 
of  tlieise  young  fears  be  cut  open,  its  interior  will  be  found  to  be  chan- 
neled and  grooved,  the  seeds  separated  and  eaten  into,  and  the  entire 
core  disorganized.  Surrounded  with  excremental  pellets  and  partly  im- 
bedded in  the  flesh  of  the  fruit  will  be  found  from  ten  to  thirty  little 
yellowish-white  maggots,  which,  as  they  grow,  absorb  more  and  moro  of 
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the  pulp,  usually,  however,  attainiog  their  ftill  growth  before  the  inte- 
rior of  the  pear  has  been  entirely  consumed.  When  full  grown  they  leave 
the  fruit  either  through  the  calyx  end  or  through  some  crack  or  soft  spot 
and  drop  to  the  ground,  working  their  way  underneath  the  surface. 

The  larvjB  (PI.  VII,  Fig.  2)  progress,  as  do  other  species  of  DiplosiSy 
by  a  scries  of  skips  or  jumps,  by  which  they  fling  themselves  an  inch  or 
more  in  a  Iforizontal  direction.  The  anal  end  of  the  body  is  curved  under 
until  it  reaches  the  posterior  margin  of  the  first  thoracic  joint,  the  ante- 
riot  end  of  the  body  being  also  somewhat  curved  downward,  and  is  then 
suddenly  snapped  straight  with  such  force  as  to  lift  and  throw  the  whole 
body. 

From  observations  made  by  the  Messrs.  Ooe,  it  seems  that  after  the 
larvae  are  full  grown,  or  nearly  so,  they  leave  the  fruit,  preferably  during 
a  rain-storm,  or  are  forced  from  it  by  the  rain  penetrating  the  cracks  in 
the  fruit.  The  following  extract  from  a  letter  dated  June  12, 1885,  bears 
upon  this  point : 

Our  men  had  gone  over  the  orchard  once,  picking  all  that  they  conld  find,  and  were 

going  over  it  a  second  time  when  a  violent  rain-storm  obliged  them  to  quit  for  an 
our  or  two.  Returning  after  ^e  rain,  they  observed  that  a  basket  that  had  been 
left  out  in  the  storm  with  2  or  3  quarts  of  the  wormy  pears  was  alive  with  the  larvte, 
hopping  about  like  so  many  fleas.  They  had  all  left  the  fruit  and  were  trying  to  escape 
from  the  basket.  Upon  examination  we  found  that  the  infested  fruit  on  the  trees  had 
no  larvte.     So  the  work  was  not  so  thoroughly  done  as  we  had  intended. 

Mr.  Smith's  observations  prove  that  the  laxv»  reach  the  ground  by 
dropping  from  the  tree,  after  which  they  immediately  seek  to  hide 
themselves  beneath  the  surface.  They  burrow  to  a  greater  or  less 
depth,  depending  on  the  porosity  of  the  soil,  but  rarely  exceed  an  inch. 
They  remain  for  a  considerable  time  (just  how  long  is  not  yet  deter- 
mined) in  the  naked  larva  state  before  commencing  their  cocoons,  and 
then  in  the  cocoons  for  another  length  of  time  before  transforming  to 
pupsB  (PI.  VII,  Fig.  3,  c). 

The  cocoon  is  whitish,  thin,  but  tough,  oval  in  form,  and  covered  with 
adhering  grains  of  earth. 

There  is  but  one  annual  generation.  The  larvae  which  go  into  the 
ground  about  the  1st  of  June  remain  there,  either  as  larvse  or  pupae, 
until  the  following  spring.  This  is  proven  definitely  by  our  observa- 
tions at  the  Department.  From  a  lot  of  pears  received  from  Mr.  Smith 
June  10,  1884,  the  larvjc  went  into  the  ground  almost  immediately  and 
the  flies  issued  as  follows,  the  earlier  ones  being  influenced  to  prema- 
ture development  by  the  warmer  temperature  of  the  vivaria : 

Speoimens  issned. 

January  9,  1885 3 

January  15,  1885 1 

January  28,  1885 1 

January  30,  1885 1 

February  2,  1885 1 

February?,  1885 1 

April9, 1885 2 

April  10,  1885 13 

April  11,  1885 1^ 

April  12,  1885 22 

iprill3,  1885 ; 8 

The  Messrs.  Coe  were  led  to  suppose  that  the  insect  might  be  double* 
orooded  by  finding  pears  as  late  as  August  infested  wiUi  similar  larvae  j 
3ut  from  pears  sent  August  31  for  examination  nothing  but  numerous 
specimens  of  a  species  of  Drosophila  were  bred,  and  these  had  doubtless 
jeen  attracted  by -the  diseased  or  rotting  condition  of  the  fruit. 

In  giving  out  the  adult  fly  the  pupa  breaks  through  the  cocoon  and 
▼orks  its  way  throagh  the  earth  to  tibe  sorfaoey  struggling  nntU  nearly 
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its  whole  body  is  in  the  air  and  the  anal  end  only  is  held  in  the  earth. 
The  skin  of  the  thorax  then  splits  longitudinally  and  the  adolt  fly  (PI. 
YII,  Fig.  3,  a)  makes  its  escape. 

PARASITES. 

Three  specimens  of  an  undetermined  species  of  the  genns  Platygaster 
were  found  in  the  breeding  jar  containing  the  infested  pears,  on  April 
9  and  11,  and  had  evidently  been  parasitic  upon  the  larvae  of  the  Pear 
Midge,  although  no  parasited  cocoons  of  the  latter  were  found.  No 
other  insect  was  contained  in  the  jar,  and  there  is  little  doubt  of  the 
parasitism.  As  will  be  shown  later,  there  is  a  strong  x^robability  of  the 
importation  of  this  midge  from  Europe,  and  this  parasite  may  very 
readily  have  been  brought  over  with  it.  There  are  more  than  one  hun- 
dred described  species  of  the  jgenus  Platygaster  in  Europe,  the  descrip- 
tions of  many  of  which  are  inaccessible.  Walker's  species,  of  which 
there  are  sixty-nine,  are  very  insuflBciently  described.  Hence  there  will 
be  great  difficulty  in  determining  this  species,  and  we  hesitate  to  de- 
scribe it  as  new. 

BEMEDIES. 

No  better,  simpler,  or  more  satisfactory  remedy  can  be  devised,  in  the 
light  of  what  we  now  know  of  the  habits  of  this  insect,  than  that  used 
the  last  season  by  the  Messrs.  Coe,  which  is  to  strip  the  fruit  from  the 
trees  in  an  *'  off  year  "  and  destroy  it  either  by  burning  after  covering  it 
with  kerosene,  or  by  feeding  to  hogs  before  the  insects  have  a  chance 
to  escape.  This  should  preferably  be  done  about  the  middle  of  May, 
or  before  the  larvfe  have  attained  full  growth.  So  far  as  known  at  pres- 
ent the  insect  infests  no  other  fruit  than  the  pear,  and  it  ought  not  to 
be  impossible  for  the  fruit-growers  around  Meriden  to  practically  exter- 
minate this  pest  in  a  single  season.  In  1884,  this  remedy  was  tried  on 
the  Coe  place,  but  the  insect  reappeared  in  the  spring  of  1885,  in  greater 
numbers  than  expected,  which  showed  that  the  picking  was  not  done 
as  thoroughly  as  supposed,  or  was  done  too  late,  or  else  that  the  insect 
had  gain^  a  good  foothold  in  neighboring  orchards  in  which  the  pick- 
ing was  not  tried.  In  a  letter  dated  June  12,  1885,  the  Messrs.  Coe 
give  the  result  as  follows : 

Oar  method  seemed  to  aoswer  for  all  practical  purposes,  as  tbey  had  not  come  this 
spring  in  snfficient  numbers  to  do  damage  by  diminishing  the  crops.  This  is  the 
bearing  year  for  our  orchards  and  the  trees  all  blossomed  abundantly.  The  insect  con- 
fined it«elf  to  its  favorite  pear  in  the  main.  None  were  found  in  Anjou  or  Seckel  and 
few  in  other  vaiieties  besides  the  Lawrence.  The  125  trees  of  Lawrence  had  perhaps 
one-sixth  of  tbc  fruit  infested. 

IS  IT  AN  INTRODUCED   SPECIES  ? 

That  this  insect  has  been  recently  imported  from  Europe  seems  quite 
'probable,  for  the  following  reasons  : 

(1)  Until  this  insect  was  found  upon  the  Coe  farm,  no  insect  of  similar 
habits  was  known  in  this  country. 

(2)  An  insect  of  almost  precisely  similar  habits  and  of  identical  ap- 
])eaiance  (except  for  certain  discrepancies  which  can  be  explained  away) 
has  been  described  by  European  authors,  and,  as  early  as  1831,  did 
considerable  damage  to  the  pear  crop  in  i)arts  of  Europe. 

(3)  In  1884  Mr.  Coe  said  that  some  seven  years  since  he  imported  a 
large  lot  of  pear  stocks  from  France,  upon  which  were  grafted  Ameri- 
can pears ;  prior  to  that  time  he  had  never  seen  the  insects.  A  year 
or  two  afterward  they  were  first  noticed,  but  in  small  numbers,  and 
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sluoe  then  have  been  on  the  increase.  Mr.  Goe  is  the  only  one  in  his 
seotion  of  the  State  who  has  imported  pear  stocks,  and  his  farm  was 
the  first,  and  for  some  time  the  only  one,  infested. 

For  purposes  of  comparison  we  quote  Schmidberger's  account  of  the* 
lijibits  of  this  European  species  {Oecidomyia  nigra  Meigen) :  • 

The  n^umber  of  ogcs  wiiich  tlicse  midges  lay  in  a  pear  appears  to  bo  various ;  tu»  I 
NOHictimcB  foand  only  a  few  larvse  in  one  pear,  and  sometimes  more  than  twenty. 
The  eggs  are  hatohed  in  a  short  time,  particularly  if  the  weather  be  warm ;  becauHo 
flora  the  fonrth  day  of  their  deposition,  I  found  the  small  larvse  on  the  embryo  of  the 
l>iossom,  into  which  they  began  to  bore,  usually  in  or  near  the  stem  of  the  calyx. 
{before  the  blossom  is  expanded  they  descend  to  the  core,  so  that  they  may  not  b«  ex- 
posed to  the  sun's  rays ;  which,  as  has  been  already  said,  would  endanger  their  ex- 
istence. They  separate  at  the  core  and  begin  to  devour  on  all  sides.  When  they  have 
3ooBnmed  the  pulp  of  the  small  fruit,  tney  have  attained  their  full  size,  and  only 
wait  for  a  favourable  opportunity  to  leave  their  still  secure  dwelling  and  feeding 
house.  This  opportunity  presents  itself  after  the  first  rain ;  because  the  little  pears 
being  hollowed  out,  bejgin  to  decay  here  and  there  and  become  cracked,  by  which 
means  an  opening  is  ailorded  to  the  larvse  to  make  their  way  out.  As  soon  as  they 
get  on  the  surface  of  the  Uttle  pear,  they  bend  themselves  together  and  make  a  spring 
to  the  ground  to  bury  themselves.  That  these  larvie  are  not  injured  by  such  a  dash 
on  the  ground  I  am  perfectly  convinced.  I  lot  a  larva  fall  from  a  height  of  9  feet 
on  the  floor  of  a  room  three  times  running ;  I  then  laid  it  on  the  earth  in  a  glass,  and 
in  a  few  seconds  it  buried  itself. 

If  no  rain  happens  at  the  time  they  have  attained  their  fuU  size,  they  sometimes 
gnaw  an  opening  through  the  skin  of  the  Uttle  pear;  they  usnaUy,  however,  remain 
together  in  the  core  till  the  pear  falls  off  and  is  bruised  by  its  fajl  on  the  ground, 
when  they  obtain  an  outlet.  They  often  remain  a  long  time  in  the  pear  on  the  ground, 
if  they  cannot  obtain  a  passage  out.  I  gathered  some  pears  that  were  outwardly  not 
injured  by  them,  and  laid  some  of  them  on  a  board  in  the  room,  and  others  on  the  damp 
earth  in  the  glass ;  and  I  found  the  larvte  stiU  in  the  pears  in  the  middle  of  July ,  althougn 
they  were  externally  completely  withered  or  decayed,  and  covered  with  mould.  I 
tooK  them  out  of  the  pear  and  laid  them  on  the  earth  in  the  glass,  and  most  of  them, 
even  in  July,  buried  themselves  there. 

In  the  year  1831,  the  larvae  of  the  Gall  and  Pear-midges  had  attained  their  full  size 
from  the  14th  to  the  20th  of  May;  but  in  1832,  not  until  from  the  20th  to  the  «6th, 
because  the  coldness  of  the  weather  that  spring  greatly  retarded  the  growth  of  the 
fruit.  They  have,  therefore,  generaUy  nearly  four  or  fivo  weeks  to  grow  and  attain 
their  fuU  size  before  they  bury  themselves  in  the  earth,  where  they  await  their 
transformation.  As  my  Qall-midges  did  not  appear  in  the  perfect  state  till  December 
and  January,  it  may  also  with  certainty  be  conjectured  that  the  midges  issue  from 
the  earth  in  spring  to  propagate  their  species  in  the  open  air.  *  *  *  In  the  spring 
of  1832,  my  first  business  was  to  look  all  round  the  garden  for  these  midges.  When 
the  blossom  buds  of  the  pear-tree  wore  so  far  developed  that  in  the  single  blossoms  a 
petal  showed  itself  between  the  segments  of  the  calyx,  I  found  the  first  T>all-midge  in 
the  act  of  laying  its  egg  in  the  blossom ;  this  was  on  the  12th  of  April.  It  had  fixed 
itself  almost  peri>endicuiarly  in  the  middle  of  a  single  blossom,  and  having  pierced  the 
petal  througli  with  its  long  ovipositor,  it  laid  its  egg  on  the  anther  of  the  stiU  closed 
blossom.  The  female  was  about  seven  and  a  half  minutes  laying  her  eggs.  When  she 
Imd  fiown  away,  I  cut  the  pierced  bud  in  two,  and  found  the  eggs  lying  in  a  heap  one 
upon  another  on  the  anthers.  Thoy  wore  white,  longish,  on  one  side  pointed  and 
transparent,  and  from  ten  to  twelve  in  number.  I  afterwards  found  several  midges 
tMi;;:i^c<l  in  laying  their  eggs,  p«  late  as  the  18th  of  April,  from  which  day  thoy 
co.jsi^d  to  appear  in  the  garden.  I  also  saw  a  Gall-midge  on  the  side  of  the  blossom 
with  its  ovipositor  inserted  in  it;  so  that  they  do  not  merely  pierce  the  petals  but  the 
cjilyx  also.  I  even  saw  one  which,  having  been  somewhat  long  in  laying  its  eggs. 
coiild  not  draw  out  the  ovipositor  from  the  blossom;  the  cause  of  which  I  conceived' 
to  bo,  that  the  wound  had  begun  to  close  during  the  operation  and  the  ovipositor  was 
I  hereby  jammed  in. 

It  will  thus  be  seen  that  the  habits  of  the  species  called  nigra  arc 
very  similar  to  those  of  the  insect  from  Meriden. 

s\i(!h  descriptions  of  nigra  as  are  at  our  command  seem  also  to  in 
dicate  this  species.    The  only  discrepancy  occurs  in  the  translation « f 
'Schmidberger's  description,!  in  which  it  is  stated  that  the  female  has 

*  A  Treatise  on  Insects,  &c.,  by  Vincent  KoUar,  translated  by  J.  and  M.  London, 
vith  notes  by  Westwood.    London,  1840,  pp.  292-295. 
t  KoUar,  1.  o.  p.  888. 
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23-  to  24joioted  antennse  and  the  male  11-  to  12-jointcd.  The  sexes  have 
evidently  been  transposed,  perhaps  in  the  translation,  and  the  two  basal 
joints  not  counted.  If  this  be  the  case,  wo  then  have  the  male  antennae 
2(>;jointed  and  the  female  14-jointed,  just  as  in  our  species. 

In  search  of  evidence  as  to  the  identity  of  the  two  insects  we  wrote 
in  March  to  Dr.  Jos.  Mik,  in  Vienna,  the  well-known  Diptcrologist,  for 
determined  specimens  of  the  European  Cecidomyia  nigra.  Dr.  Mik  re- 
plied substantially  that  nigra  was  not  known  in  collections,  and  that  it 
is  practically  a  lost  species,  and  advised  us  to  redescribe  from  fresh 
material,  giving  C  nigra  and  C  pyricola  as  possible  synonyms.*  Un- 
der the  circumstances,  and  considering  all  the  evidence  pro  and  con, 
wo  feel  little  doubt  that  our  species  is  really  the  same  as  nigra^  but  as 
there  seems  to  have  been  no  careful  redescription  of  this  species  since 
Meigen's  short  characterization,  we  have  drawn  up  a  detailed  descrip- 
tion of  tlie  imago,  and  have  added  to  it  descriptions  of  the  larva  and 
pupa.  If  dipterologists  in  future  should  consider,  as  Mik  does,  that 
nigra  is  really  a  lost  species  for  want  of  proper  characterization^  or  if, 
from  future  breeding  jvnd  comparison,  the  species  infesting  pears  m  Eu- 
rope prove  ditterent  from  ours,  then  we  would  propose  the  name  pyriwra 
for  that  here  described,  and  there  can  at  least  be  no  question  as  to  what 
insect  is  intended  by  this  name. 

DESCRIPTIVE. 

Probably  the  characters  by  which  the  species  will  be  most  effectu- 
ally distinguished  are  those  of  the  male  genitalia,  and  for  this  reason 
wo  have  given  an  enlarged  figure  of  these  parts.  There  is  every  reason 
to  believe  that  in  a  family  in  which  the  species  are  so  small  and  so  uni- 
formly colored,  and  where  the  specific  differences  are  so  difiicult  to  set 
forth,  we  shall  find  in  these  genitalia  the  chief  characters  for  classifica- 
tion in  the  future.  It  seems  strange,  therefore,  that  so  little  attention 
has  been  given  to  them  by  writers  on  the  CecidomyidwJ 

DiPLOSis NIGRA [T](  lle\son).—ImagOf — ^.— Averaije  length, 2.5*""';  expausOi about 
5.7™'".  Genoral  color,  dark-gray  or  black.  IleaiL  with  tho  eyes,  deep  vetvoty-blaok; 
face  dark-gray,  almost  black,  a  fViuge  of  loug,  yellowish  hairs,  which  curve  over  the 
eyes,  on  the  edge  of  the  occiput.  Antenna)  26-jointod  (2  -|-  24),  pedicillate-moniliform, 
aud  normaUy  clothed;  one-lifth  longer  than  toe  whole  body,  black,  with  tho  pedun- 

•  Tho  text  of  Dr.  Mik's  letter  translated  is  as  follows: 

I  would  send  you  sixximens  of  Cecidomyia  (DiplosU)  nigra  with  gn^at  pleasure  if  I 
poBsessod  any.  I  do  not  believe  that  a  typical  specimen  can  bo  obtained  anywhere, 
and  even  if  one  still  exists  it  would  be  hardly  possible  to  recognize  on  account  of  the 
perishability  of  these  insects.  My  opinion,  however,  is  this :  llow  Schmidbergor  could 
be  led  to  consider  his  Cecidomyia  brod  from  pears  as  nigral  Meig.,  I  can  <mly  ox^duin 
by  its  possession  of  a  long  ovipositor.  This,  however,  occurs  also  in  other  species  of 
Diplosui.  I  do  not  possess  Schinidbcrger's  rare  work,  but  think  that  ho  gave  no  other 
description  of  tho  imago  than  a  repetition  of  Meigen's  description  of  nigra.  At  least 
tliii  appears  from  Nordlinger*s  *^  Die  kleinen  IVinde,"  180*9,  p.  H'JO,  as  tho  latter  would 
ccrraiuly  have  rci)oatod  Schmidbergcr's description.  Ceci\Jlomyia piirivoh^  Nordl.  (/.  c, 
l».  <)Vi.2),  is  also  described  wo  poorly  that  the  insect  cannot  bo  reco;;ui7.('d.  It  is  ray  opin- 
u»n  lliat  Nordlinger's  and  Schmidberger's  spedcs  are  identic:il.  [ik^rgcjistannn  and 
],r>«Mv  I'xpress  the  Baino  opinion  in  their  Synopsis  Ccddomgidarum,  Viih.  t\.  xool.-liot. 
(loR.  Wien,  187G. — C.  V.  K.  ]  If  you  will  allow  me  to  advise,  you  should  do.srrilio  your 
>l'\'(irH  from  frenh  and  dry  specimens  as  new,  and  could  add  the  above  namcH  us  doiiht- 
Inl  RVMoiivins.     I  bolievo  that  no  error  would  bo  committed  bv  adoplin;;  thin  coiirHo. 

t  Xoiir  of  I  he  older  authors  have  paid  any  detailed  attention  to  them,  nor  eati  wo 
!hul  that  the  parts  have  been  cliararterized  in  any  but  general  terms.  JosffMik,  in 
hin  doserij)tion  of  Cecidomyia  hygrophUa  (  Wiener  Eniomologischc  Zeitung^  Jahrg.  ii,  Hv^o, 
)«.  '^11,  Taf.  Ill,  Fig.  14)  ligures  au<l  describes  the  parts  in  a  general  way,  mentioning 
tho  hook  and  basal  portion  of  tho  claspers,  and  two  bud-shaped  central  lamina*,  which 
correspond  to  tho  suprapenal  plate  in  our  description. 

No  one  probably  more  ftilly  appreciated  the  diflQculty  of  separating  many  of  the 
species  of  Cceidomyid(F  in  their  mature  condition,  whether  fresh  or  dry,  than  our  lato 
associate  Mr.  15.  D.  Walsh.     Yet,  though  ho  has  so  elaborately  described  many  gaU- 
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cles  whitisli ;  the  two  basal  joints  shortest  and  stoutest ;  all  others  fflohnlar,  d< 
slightly  in  size  from  3  to  26,  the  peduncles  cylindrical  and  gi^adnally  incr 
length;  apical  nipple  almost  as  long  as  apical  joint.  Palpi  faintly  dusky,  < 
joint  4  about  as  long' as  2  and  3  together,  and  somewhat  curved.  Thorax  vi 
dull  gray  or  black,  with  two  anteriorly  diverging,  rather  indistinct  gra; 
beset  with  long  yellowish  hairs;  an  oblique  row  of  such  hairs  runs  from 
head  and  extends  along  the  side  of  the  thorax  to  near  the  anterior  margi 
Bcutellum ;  a  semicircle  of  similar  hairs  on  the  scutellum,  the  lateral  ones 
winss  faintly  fuliginous,  with  slight  reflections,  covered  sparsely  with  a  yen 
blackish  pubescence ;  veins  somewhat  darker ;  fringes  blackiah ;  halteres  pal 
ish ;  legs  dusky,  with  a  more  or  less  yellowish  tinge ;  tibia3  palest,  femora  ^m 
outside  in  some  of  the  fully-matnre  specimens,  covered  inside  with  pale-yelb 
ening  pubescence,  the  hairs  along  the  inner  surface  whitish.  Abdomen  dt 
almost  black  dorsally,  where  it  is  sparsely  beset  with  minute,  fine,  pale  hairs, 
a  fringe  of  long,  fine,  xiale-yellowish  hairs  along  the  posterior  border  of  ea< 
venter  more  brownish,  inclining  to  black,  each  joint  with  a  transverse  quadi 
obsolete  in  the  darker  specimens,  more  closely  beset  with  long  and  somewh 
pale  hairs ;  genitalia  (PI.  VII,  Figs.  3,  h  and  4)  pale-yellowish  or  dusky,  consii 
pair  of  prominent,  2  jointed  claspersor  forceps,  which,  when  protruded,  are 
dorsally ;  the  basal  joint  (a)  swollen,  ellipsoidal,  with  a  few  stiff  hairs,  and  vei 
striate  transversely ;  the  terminal  joint  (&)  consisting  of  a  hook,  evidently 
and  usually  bent  inward  and  backward ;  just  above  these  prominent  claspc 
style  or  intromittent  organ  proper  (c),  a  pointed  process,  reaching,  when  at 
quite  to  half  the  length  of  the  swollen  ba^al  joint  of  claspers,  and  broadei 
ally;  a  suprapenal  piece  (d)  is  crescent-shaped,  the  ears  of  the  crescent  reach! 
as  far  as  the  tip  of  the  style,  and  it«  base  broadening.  Still  above  this  is  a  ' 
palpigerous  piece  (c),  broad  terniinally,  with  a  well-marked,  V-shaped  me 
and  with  a  simple  palpus  and  a  stiff  hair  on  either  side.  The  whole  mechani 
on  an  elastic  and  membranous  sheath,  which  is  retractile  within  the  anal 
the  abdomen.     Before  use  it  is  closely  folded  back,  so  as  to  be  with  difficulty  s 

5. — Average  length,  exclusive  of  ovipositor,  about  3.4™™,  the  oviposits 
extended,  being  longer  than  the  rest  of  the  body ;  expanse,  about  7™™. 
normal,  14-jointed  (2  -f  12),  slightly  longer  than  head  and  thorax  together, 
basal  joints  as  in  ni<ale;  joint  3  longest,  almost  as  long  as  4  and  5  together; 
of  about  equal  length,  cylindrical,  slightly  thickest  anteriorly,  with  rout 
and  somewhat  truncated  bas(« ;  the  pedicels  of  joints  4  to  7  somewhat  shoi 
the  others ;  apical  nipple  shorter  than  apical  joint.  In  general^  somewhat  I 
color  than  the  male;  the  extended  ovipositor  lighter  than  remainder  of  the  a 

Described  from  upwards  of  thirty  fresh  specimens,  reared  from  larvss  iajn 
fruit  of  the  pear,  at  Meriden,  Conn. 

Larva. — Length,  4"™  to  4.5™™.  Color  pale  yellow.  Surface  polished  1 
faintly  reticulated.  Breastbone  pale  brownish,  its  apex  broadly  bilobed.  (I 
ure  it*is  represented  as  rather  too  long  for  its  width. )  Body  (13  joints  and  1 
14-jointed,  exclusive  of  the  head.  Antenna  2-jointed.  Anal  subioint  much  ] 
lat6rally  than  the  penultimate,  slightly  concave,  the  concavity  beset  with  s 
each  side)  small  fleshy  tubercles  (the  two  middle  ones  are  not  shown  in 
ure),  of  which  the  second  one  on  each  side  is  stoutest,  those  on  the  extern! 
bearing  each  a  short  spine.     Spiracles  normally  placed  and  mounted  on  tube 

Pupa. — Average  length  about  3™™.    Head,  thorax,  legs,  and  wing-cases  1 

making  species,  he  never  refers  to  tlie  structural  character  of  the  genitalia,  b 
chiefly  on  the  far  less  significant  color  and  the  structure  of  the  ovipositor  of  th 
Osten  Sacken  has  fully  recognized  the  classificatory  value  of  these  genital 
IHpuHdcB  (Monographs  of  the  Diptera  of  North  America,  Part  IV,  Smiths. 
Coll.,  219,  18MB9)  and  admirably  figured  them.  Their  value  has  also  been  re 
in  some  groups  of  Colec^tera  (e.  ^.,  Kiesenwetter's  Monographic  der  Malthinen 
Entomologica,  xvii,  1852)  and  in  Lepidoptera  (see  Scudder  &  Burgess,  Pro< 
Soc.  Nat.  Ilist.,  xiii,  Apr.,  1870  ;  F.  Buchanan  White,  Trans.  Linn.  Soc.  Loud 
Zool.,  i,  p.  357,  1676;  P.  H.  Gosse,  Ihid,  2nd  ser.  Zool.,  ii,  p.  265,  1882).  but  ( 
Neuroptera,  because  of  the  prominence  they  have,  as  a  rule,  in  that  Order, 
very  serious  attempt  has  been  made  to  co-ordinate  and  homologize  the  parts, 
they  show  in  the  same  Order,  and  even  in  the  same  family  and  genus,  such  ai 
of  variation  that  it  is  questionable  whether  they  can  always  be  homologize< 
a«  an  illustration  McLachlan's  adoiirable  *^  Monograx)hic  Revision  ana  Sy 
Trichoptera  of  the  European  Fauna."  In  this  he  shows  how  absolutely  esse 
inale^enitalia  are  in  discriminating  species,  though  he  is  often  in  doubt  f 
nature  of  the  parts,  or  as  to  what  really  constitotes  the  true  penis,  and  wit! 
ception  of  this  organ  and  its  sheath  the  other  appendages  are  designated 
superior,  intermediate,  inferior,  or  lateral.  In  the  Lepidoptera  the  parts  hi 
yarionsly  named  so  that  there  is  no  unifbrm  terminology. 
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abdomen  yellow.  Head  and  thorax  together  about  as  Ions  as  the  two  baeal  Joints  of 
the  abdomen.  Front  of  head  conical,  acnte,  having  each  side,  dose  to  the  eye,  a  etont 
spine  and  two  fine  hairs  dorhally.  Another,  somewhat  curved  stout  spine  arises  firom 
the  upper  angle  of  the  wing-cases  which  reach  to  the  third  abdominal  Joint.  Abdo- 
men quite  strongly  curved,  the  sutures  rather  deep,  and  containing  dorsally  a  some- 
what semicircular,  scale-like  piece,  covered  with  minute  retrorse  spinee;  tip  un- 
armed and  bluntly  rounded.  Exuvium  without  special  significanoei  the  antennal 
sheaths  remaiuiug  very  much  in  the  normal  position. 


REPORTS  OF  AGJENTS. 


REPORT  ON  THE  LOCUSTS  OF  THE  SAV  JOAQXTIir  VALLET,  CALI- 
FORNIA.* 

By  D.  W.  OOQUILLETT. 

Anaheim,  Lob  Anoklbs  County,  California, 

September  1, 1885. 

DxAB  Sir:  I  herewith  transmit  to  you  my  report  upon  the  Locusts  of  the  San  Joa- 
quin Valley,  California. 

In  accordance  with  your  telegram  of  the  1st  of  June,  I  proceeded  to  Stockton  for  the 
purpose  of  interviewing  Mr.  O.  N.  Milco,  one  of  the  members  of  the  State  Horticult- 
ural Commission,  in  order  to  ascertain  from  him  what  part  of  the  San  Joaquin  Valley 
was  most  infested  with  locusts.  I  learned  from  him  that  they  were  about  as  numerous 
in  the  vioinity  of  Merced,  in  Merced  County,  as  in  any  other  ^art  of  the  valley,  and 
he  invited  me  to  pay  a  visit  to  the  Bnhach  plantation— of  which  he  is  part  owner — 
which  is  situated  about  6  miles  west  of  the  villace  of  Merced,  adding  that  if  I  found 
the  locality  to  be  a  desirable  one  I  would  be  perfectly  welcome  toremain  at  the  plan- 
tation for  as  long  a  time  as  I  desired.  A  few  minutes  later  I  had  an  interview  with 
the  other  j^roprietor  of  this  plantation,  Mr.  J.  D.  Peters,  a  prominent  business  man  of 
Stookton,  who,  upon  learning  my  mission,  also  invited  me  to  visit  the  Buhach  planta- 
tion and  remain  there  as  long  as  I  wished.  Accordingly  I  proceeded  at  once  to  the 
above  plantation,  accompanied  by  Mr.  Peters,  and  finding  it  to  be  a  verv  desirable 
location — ^the  locusts  being  very  abundant,  and  everything  necessary  being  offered 
me  for  the  prosecution  of  my  studies—I  concluded  to  make  this  plantation  my  head- 
quarters. 

Already  the  locusts  had  almost  wholly  defoliated  several  collections  of  trees'  and 
shrubs  growing  around  the  residences  in  this  valley,  and  many  alfalfa  and  grahi  fields 
literally  swarmed  with  them. 

*  The  following  letter  of  instructions  will  indicate  the  points  upon  whioh  infonna- 
tion  was  needed: 

DSTARTBIKNT  OF  AGRICULTUBS, 

Division  of  Entomology, 
Washington,  D,  C,  June  1, 1885. 

Dear  Sir  :  In  accordance  with  my  telegram  and  the  inclosed  commission,  I  wish 
you  to  give  your  time  for  from  six  to  eight  weeks  or  more,  as  occasion  may  require,  to 
a  thorouci^h  examination  of  the  Locust  troubles  in  California.  You  are  doubtless  fa- 
miliar with  the  work  of  the  United  States  Entomological  Commission  on  Odlopimus 
epretuSf  and  of  course  it  will  not  be  necessary  that  you  repeat  descriptions  of  any  of 
the  remedies  there  given  in  detail  or  illastrated.  I  wish  information  as  to  the  amount 
of  damage ;  as  to  the  range ;  as  to  the  source  and  movements  both  of  the  young  and 
the  winged;  the  kinds  of  soil  in  which  they  are  hatched  most  abundantly,  and  every- 
thing pertaining  to  their  natural  history,  which  will  of  course  be  found  very  similar  to 
til  at  of  82)reiu8.  Accounts,  as  far  as  possible  with  illustrations,  of  all  particular  meas- 
ures adopted  that  aro  ditl'ercnt  from  those  adopted  in  the  East ;  observations  on  enemies 
and  parasites,  and,  in  fact,  as  full  a  statement  of  the  whole  subject  as  will  permit  you 
to  make  a  satisfactory  report,  to  be  published  by  the  Department. 

You  should  send  on  specimens  properly  preserved  of  the  insect  in  its  dififorent  stages, 
together  with  egg-pods,  and  particularly  all  parasites  and  other  enemies  found  attack- 
ing it.     *    *    * 

Yours  very  truly, 

0.  V.  EILEY, 

EnUmologisL 

D.  W.  COQUILLETT, 

Anaheim,  CaX, 
19  AG— '85 
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A^botit  the  middle  of  June  the  saperintendent  of  the  Bnhaoh  plantation,  Mr.  G.  E. 
Ladd,  who  extended  mo  every  facility  in  his  power  to  aid  mo  in  studying  nptheloonst 
problem  in  this  valley,  wrote  to  tbo  superintendent  of  the  Naton^a  vineyard,  near  Fol- 
som,  in  Sacramento  Connty,  asking  him  what  remedies  he  had  nsed  for  destroying  the 
loonstfl,  and  also  what  success  ho  had  had  with  them,  and  received  a  reply  stating  that 
ho  bod  been  experimenting  with  a  mixture  composed  of  arsenic,  sugar,  middlings,  and 
water,  and  was  of  tbe  opinion  tbatthis  would  prove  a  decided  success. 

About  this  time  Messrs.  George  West  and  Thomas  Minturn,  two  of  the  proprietors  of 
the  extensive  orchard  and  vineyard  of  Kohler^  West  <fe  Minturn,  at  Minturn  Stati<^n, 
in  Fresno  County,  paid  a  visit  to  the  Natoma  vineyard  for  the  purpose  of  learning  raon) 
about  the  above  remedy,  and  were  so  much  pleased  with  what  they  saw  of  it-s  eflbctH 
upon  the  locusts  that  they  determined  to  try  it  upon  their  own  orchard  and  vineyard 
at  Minturn  Station,  and  invited  Mr.  Ladd  and  myself  t.o  visit  them  and  witness  tin; 
results  of  the  experiments.  Accordingly,  on  the  24th  of  June,  wo  proceeded  to  Min- 
turn Station,  and  from  what  we  there  saw  of  the  elTects  of  this  remedy,  were  con- 
vinced that  it  was  a  decided  success. 

About  the  12th  of  Jaly,  Messrs.  Milco  &  Peters  sent  to  the  Buhach  plantation  1,000 
pounds  of  arsenic,  an  equal  quantitv  of  sugar,  and  about  3  tons  of  bran,  to  be  used  in 
poisoning  the  locusts  upon  about  300  acres  of  the  plantation  that  was  planted  out  to 
iniit  trees  and  grape-vines.  Bran  has  been  substituted  for  the  middlings,  not  only 
on  aooount  of  its  being  cheaper,  but  also  from  the  fact  that  in  drying  after  having 
been  wet,  it  forma  a  jagsed  mass,  which  offers  the  locusts  a  chance  to  feed  upon  it ; 
whereas  middlings,  in  drying,  being  much  finer  than  bran,  forms  a  smooth,  even 
mass,  which  jp^ives  the  locusts  no  chance  to  get  a  bite  of  it.  Dnring  the  next  two  days 
about  two-fiuhs  of  the  above  materials  were  mixed  and  put  out  upon  the  300  acren 
mentioned  above,  and  this  was  repeated  about  one  week  later.  After  the  ezpiratioti 
of  a  week  after  tnis  second  batch  had  been  put  out  there  were  at  least  400  deaa  locuata 
to  every  living  one. 

I  remained  at  the  Buhach  plantation  until  the  first  week  in  August,  when,  in  ac- 
cordance with  your  request  for  mo  to  return  to  my  home  and  write  my  report.  I  to<ik 
the  train  for  Anaheim  on  the  8th  of  August,  and  arrived  at  my  destination  the  tiext 
day»  A  few  days  before  this  I  paid  a  visit  to  Messrs.  Milco  &>  Peters,  at  Stooktion, 
but  could  not  prevail  upou  them  to  receive  any  compensation  whatever  for  my  board, 
Sco,f  while  at  their  plantation.  During  my  stay  at  the  plantation  these  gentleaion 
did  all  in  their  power  to  aid  me  in  my  studies,  and  Mr.  Milco  visited  tho  plantation 
several  times  wnile  I  was  staying  jhere,  and  assisi;ed  mo  much. 

To  both  of  these  gentlemen,  and  also  to  Mr.  Ladd,  the  superintendent,  my  warmest, 
thanks  are  due.    To  Dr.  P.  R.  Uhler  I  am  indebte'i  for  tho  determination  of  several 
speoies  of  locusts ;  and  last,  but  by  no  means  leas    I  am  especially  indebted  to  your- 
self for  determinations  and  other  help. 
Respectfully  yours, 

D.  W.  COQUILLETT 

Prol  C.  V.  RiLBT, 

U.  8,  EntamoJogiat 

The  following  pages  comprise  a  report  of  my  observations  apon  tho 
locnsts  of  the  Ban  Joa(J[nin  Valley,  Galifornia,  daring  the  months  of  Juno 
and  July,  1886. 

I  was  located  at  tbe  Buhach  plantation,  which  is  situated  about  6 
miles  west  of  the  village  of  Merced,  in  Merced  County.  This  plantation 
consists  of  about  400  acres,  the  greater  part  of  which  is  planted  out  to 
fruit  trees  and  grape-vines.  It  is  situated  in  the  midst  of  a  great  grain- 
growing  region,  and  on  every  side  of  it  grain  fields  stretch  away  alniOHt 
as  far  as  the  eye  can  reach,  dotted  here  and  there  by  the  residences  of 
the  grain-growers  or  of  their  tenants,  and  by  the  fruit  and  ornamental 
trees  which  usually  surround  these  residences. 

When  I  arrived  at  this  plantation  early  in  the  month  of  June,  the 
locusts  were  already  in  possession,  but  they  were  chiefly  found  in  the 
icinity  of  the  Lombardy  poplar  trees  which  grew  along  the  banks  o! 
ilmost  every  irrigating  ditch  upon  the  plantation.  Already  many  of 
hose  trees  were  beginning  to  show  evidences  of  the  work  of  the  locusts, 
lie  leaves  presenting  the  appearance  of  having  been  riddled  by  hail- 
4u>neis.  Many  of  tiie  grape-vines  growing  next  to  these  trees  were  also 
"ifested  by  locusts,  which  had  not  only  stripped  many  of  them  of  their 
-^^ves,  bat  had  alfiK)  gnawed  off  the  bads  and  tender  bark. 
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Tlio  locQSts  were  coDflned  to  the  trees  and  grape-vines  growing  along 
tlio  oater  edgea  of  the  orchards  and  vine5;anl8,  bnt  later  in  the  season 
they  gradaally  spread  all  over  the  plantation.  They  seemed  to  piSefer 
tlio  loaves  of  poplar  trees  and  grape-vines  to  any  others,  and  were  espe- 
cially fond  of  the  tender  bark  of  grape  \iiio8.  While  they  would  eat 
the  leaves  of  almost  every  kind  of  tree,  shrub,  and  plant  growing  upon 
the  plantation,  yet  they  manifested  an  evident  preference  for  certain 
kinds.  The  leaves  of  peach  trees  were  not  much  relished  by  them,  but 
the  fruit  was  eagerly  eaten,  and  upon  benriiig  peach  trees  that  had  been 
much  infested  by  the  locusts  it  was  no  uncommon  sight  to  see  nothing 
but  tlie  leaves  and  naked  pits  remaining.  Fig  and  pomegranate  trees 
suil'ered  but  little  from  their  attack,  as  did  also  gum  and  evergreen 
trees.  I  saw  a  small,  barrel-shaped  cactus  which  had  its  inside  eaten 
oat  by  the  locusts. 

Plants  corvereil  with  sacking  did  not  escape  the  attacks  of  the  locusts, 
which  gnawed  holes  into  the  sacking  and  then  entei-cil  and  devoured 
the  leaves  of  the  inclosed  plant.  One  lady  sought  to  save  a  favorite 
plant  by  turning  a  wash  tub  over  it,  but  upon  removing  the  tub  a  few 
days  later  she  found  that  the  leaves  Iiad  been  entirely  stripped  from  the 
plant. 

Fields  of  alfalfa  suiTered  VQvy  severely  from  the  attack  of  the  locusts ; 
the  latter  were  also  very  destructive  to  beans,  cabbage,  and  tomatoes, 
bnt  com,  melon,  and  pumpkin  vines  were  not  much  injured  by  them. 

The  pyrethrum  plants — from  the  flowers  of  which  the  insect  powder 
known  as  <*  Buhach  "  is  produced — were  not  much  injured  by  the  locusts. 
In  places  where  the  plants  had  been  considerably  eaten  I  foand  many 
locusts  which  acted  very  much  as  those  do  that  have  been  sprayed  with 
a  solution  of  buhach  and  water  ;  they  had  completely  lost  the  use  of 
their  legs  and  were  lying  upon  the  ground  in  a  very  helpless  condition, 
occasionally  jerking  a  leg  or  moving  a  foot.  Several  of  them  were  dead, 
evidently  having  partaken  too  freely  of  the  leaves  of  the  pyrethrum 
plants,  as  no  poison  h<'Hi  been  put  out  up  to  this  time. 

Wheat  fields,  as  a  rule,  were  but  little  injured  by  the  locusts,  the 
principal  injury  being  done  by  biting  off  a  small  proportion  of  the  heads 
and  allowing  them  to  fall  upon  the  ground.  Late-sown  wheat  suffered 
the  most,  and  several  fields  were  injured  to  such  an  extent  that  they 
were  not  harvested. 

Bye  fields  were  genenilly  much  injured  by  the  locusts,  which  devoured 
the  exxK)sed  kernels  in  the  heads ;  I  have  examined  many  heads  of  rye 
in  which  every  kernel  had  been  devoured.  Mr.  D.  W.  Swain  estimated 
that  he  had  lost  fully  one-third  of  his  crop  of  rye  on  GOO  acres  through 
the  attacks  of  locusts.  The  reason  that  they  were  more  destructive  to 
rye  than  to  either  wheat  or  barley  is  to  be  found  in  the  fact  that  the 
kernels  of  wheat  and  barley  are  wholly  inclosed  in  a  husk,  whereas  the 
kernels  of  rye  are  exposed  to  view. 

SPECIES  OP  LOCITSTS  MOST  DESTRUCTIVE. 

I  captured  in  the  San  Joaquin  Valley  no  less  than  twenty  different 
species  of  locusts  belonging  to  the  subfamilies  Acridinoj  and  (EdipodinWj 
but  the  principal  damage  was  committed  by  four  species,  three  of  which 
belonged  to  the  Acridinec  or  Spine-breasted  Locusts. 

The  species  which  appeared  in  the  greatest  numbers  was  the  Devas- 
tating Locust  {Melanoptus  devastator  Scudder),  which  outnumbered  all 
of  the  other  species  combined,  in  the  proportion  of  at  least  seven  to  one. 
It  was  accompanied  by  the  Ash- colored  Locust  {Melanoplus  cinereus 
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Scadder)  which  was  about  ODO-twontieth  as  abundaut  as  the  former 
species.  These  two  species  were  tlic  ones  that  wore  the  most  destructive 
to  the  larger  fruit  and  ornamentul  trees,  and  they  are  the  only  ones 
that  I  saw  feeding  upon  the  ripe  kernels  of  rye  in  the  fields. 

During  the  hottest  part  of  the  day  they  would  sometimes  take  to  their 
wings  and  fly  to  a  distance  of  from  50  to  100  yards  at  a  time.  All  of 
them  would  not  start  up  at  once,  but  one  would  start  up  here,  another 
there,  and  so  on,  each  apparently  going  entirely  independent  of  the 
others.  When  the  weather  was  perfectly  calm  they  would  fly  in  every 
direction,  .but  whenever  there  was  a  gentle  breeze  blowing  they  would 
fly  against  it ;  they  would  not  attempt  to  fly  when  the  wind  was  blow- 
ing hard. 

Sometimes  when  there  was  a  perfect  calm  one  would  start  up  and  fly 
a  short  distance,  when,  the  breeze  starting  up,  he  would  turn  and  fly 
against  it ;  but  when  it  would  begin  to  blow  quite  hard  he  would  again 
turn  about  and  fly  with  the  wind  for  a  short  distance  and  then  alight. 

In  these  migrations,  if  one  of  the  locusts  were  to  fly  against  a  tall 
tree  he  would  alight  there  and  remain  for  some  time,  but  if  he  missed 
the  tree  he  would  continue  his  flight  sometimes  until  lost  to  view;  at 
other  times  he  would  gradually  approach  the  earth  and  finally  alight, 
either  upon  the  bare  earth  or  upon  any  plant,  shrub,  tree,  or  other  ob- 
ject that  chanced  to  be  in  his  way. 

These  locusts  do  not  seem  to  be  able  to  fly  iu  any  direction  that  they 
may  choose,  nor  to  alight  in  any  particular  place,  alighting  as  often  iu 
the  water  or  upon  the  bare  ground  as  upon  plants.  In  migrating  from 
the  fields  to  a  collection  of  trees  of  any  kind  a  very  few  of  them  will 
alight  in  the  trees,  but  the  greater  number  will  drop  upon  the  ground 
and  afterward  crawl  to  a  tree  and  ascend  its  trunk. 

The  Ash-colored  Locust  (M.  dnereus)  flies  with  greater  ease  than  the 
Devastating  Locust  (M.  devastator).  Both  species  fly  in  a  uearly  straight 
line,  and  at  a  distance  ranging  all  the  way  from  5  to  20  feet  from  the 
ground. 

These  migrations  were  not  always  performed  for  the  purpose  of  ob- 
taining food,  as  I  have  ixequently  seen  the  locusts  start  out  of  poplar 
trees  &at  as  yet  had  not  been  much  injured  by  them,  of  the  leaves  oi 
which  they  are  very  fond.  I  have  also  seen  them  fly  out  of  wheat-fields 
that  had  not  as  yet  been  harvested,  and  out  of  low,  waste  places  that 
were  covered  with  a  rank  growth  of  green  weeds. 

WHERE  DID  THESE  LOCUSTS  HATCH? 

As  the  wind  in  the  San  Joaquin  valley  during  the  summer  season 
usually  blows  from  the  southwest,  so  the  course  of  the  locusts  would, 
in  most  cases^  be  directed  to  the  southwest,  since  they  invariably  fly 
against  the  wind. 

Several  persons  who  had  visited  the  foot-hills  lying  on  the  east  side 
of  this  valley  early  in  the  season  stated  to  me  that  the  locusts  were 
jQUch  more  abundant  there  than  they  have  be<!^n  in  the  valley,  and  that 
they  appeared  there  much  earlier  in  the  season  than  they  did  in  the 
'alley.  These  persons  were  nearly  always  of  the  opinion  that  the 
ocusts  which  devastated  the  valley  hatched  out  in  the  foot-hills,  and 
hat  as  soon  as  the  feed  on  the  foot-hiUs  began  to  fail,  the  locusts  mi- 
grated to  the  valley;  but  I  arrived  too  late  in  the  season  to  definitely 
settle  this  question,  as  the  locusts  were  already  very  numerous  ia  the 
/alley  when  I  arrived  there  early  in  June.  I  am  strongly  of  the  opin- 
on.  howevcri  that  the  greater  number  of  the  locusts  which  appeared 
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in  this  valley  the  present  season  were  produced  from  eggs  that  had 
been  deposited  here  during  the  preceding  autumn. 

As  above  stated,  when  I  arrived  at  the  Buhach  plantation  the  locnsta 
were  most  abundant  along  the  outer  edges  of  the  orchards  and  vine- 
yards, while  the  more  central  parts  were  almost  wholly  free  from  them. 
Now,  if  the  locusts  had  migrated  to  this  plantation,  would  they  not 
have  been  found  as  often  in  the  center  of  the  orchards  and  vineyards 
as  alon;r  the  outer  edges T  But  if  the  locusts  had  hatched  out  upon  the 
plantation  we  should  expect  to  find  them  the  most  numerous  in  the  vi- 
ciuity  of  uncultivated  land,  where  the  eggs  would  not  have  been  dis- 
turbed by  the  plow  and  cultivator;  and  this  was  exactly  the  situation 
where  they  were  the  most  numerous — in  the  vicinity  of  the  uncultivated 
land  along  the  outer  edges  of  the  orchards  and  vineyards.  Had  the 
e^gs  been  deposited  last  autumn  in  the  more  central  parts  of  the  or- 
chards and  vineyards,  the  subsequent  cultivating  of  these  would  have 
destroyed  the  eggs,  so  that  no  locusts  would  have  hatched  out  in  such 
situations;  and  none  were  found  there. 

Moreover,  I  found  upon  the  uncultivated  land  referred  to  above  quite 
a  number  of  young  locusts,  which  were  evidently  the  young  of  the  De- 
vastating Locust  (3/.  decastator),  since, in  their  markings,  they  approach 
that  species  more  closely  than  they  do  any  other  of  the  Spine-breasted 
Locusts  which  inhabit  the  San  Joaquin  Valley.  The  following  is  a  de- 
scription of  these  young  locusts,  drawn  £rom  fresh  specimens: 

Head,  oshcn-^ray,  whitish  bolow  each  oyc.  Tliorax,  ashen-brown ;  two  dark-brown- 
ish subdorsal  stripes,  one  on  onch  si<1c,  and  below  each  is  a  whitish  lino,  then  a  dark 
spot  bordered  below  by  a  whitish  lino.  Abdomen,  nshen-pink,  mottled  with  dark 
brown.  Venter,  whitish,  unmarked.  Leji^s,  ashen-yellow ;  hind  femora  with  a  longi- 
tudinal black  stri])e  on  the  outer  side,  interrupted  at  the  middle  of  the  femur  andsub- 
interrupf^d  at  the  iirst  one-fourth ;  upper  side  of  hind  femora  marked  with  three 
black  spots,  the  tir^^t  at  one-fifth,  the  second  at  two-fifths,  and  the  third  at  two-thirds 
the  length  of  each  hiud  femur  from  its  base,  the  first  spot  sometimes  wanting,  the 
8ecrnid  luid  third  Hpots  extending  slightly  upon  the  inner  side  of  each  hind  femur 
before  the  tip.    There  is  a  blunt  spine  between  the  front  legs. 

In  all  of  these  characters  the  agreement  with  the  adult  Dex^astating 
Locust  is  very  close.  There  are  only  three  species  of  Spine-breasted 
Locusts  inhabiting  the  San  Joaquin  Valley  which  approach  this  species 
very  closely  in  their  markings ;  and  from  each  of  these  both  the  adult 
Devastating  Locust  and  the  young  locusts  above  described  diifer  as 
follows: 

Melanoplus  cincreus  Scudder  (the  Ash-colored  Locust),  has  no  black 
spots  on  the  hind  femora. 

Melanoplus  sp.  (probably  only  a  variety  of  devastator)  has  no  distinct 
black  {subdorsal  stripes  on  the  thorax. 

Faroxt/a  sp.  (near  atlantica  Scudd.)  has  the  subdorsal  stripes  of  the 
thorax  well  defined,  not  interrupted,  and  of  nearly  the  same  width 
throughout  their  entire  length,  while  in  the  adult  Devastating  Locust 
and  the  young  ones  above  described  these  stripes  taper  posteriorly,  are 
not  well  detiued,  and  are  generally  interrupted. 

These  young  ones  quite  closely  resemble  those  of  the  Differential  Lo- 
eust  (Cahptenus  diffcrcntialis  Thomas),  but  diflter  in  having  no  black 
(lots  on  the  groove  on  the  under  side  of  each  hind  femur. 

It  seems  quite  evident,  therefore,  that  the  young  locusts  above  de- 
eribed  are  those  of  the  Devastating  Locust,  the  species  which  committed 
the  most  extensive  depredations  in  the  San  Joaquin  Valley  the  present 
season ;  and  if  they  were  the  young  of  that  species,  then  the  latter 
breeds  in  the  San  Joaquin  Valley,  since  it  would  have  been  quite  im- 
possible for  these  young  ones — many  of  which  were  not  more  than  one- 
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fourth  frrown — ^to  have  found  their  way  to  the  Buhach  plantation  from 
the  foot-hills,  a  distance  of  from  15  to  20  miles. 

When  I  first  arrived  in  the  valley,  the  Devastating  and  Ash-colored 
Locusts  were  most  numerous  in  those  grain  fields  that  had  not  been 
plowed  for  a  year  or  more,  that  is,  in  fields  of  what  is  copimonly  called 
"volunteer"  grain,  t.  e.,  self-seeded.  Some  of  the  locusts  remained  in 
these  fields  for  two  weeks  after  the  grain  had  been  harvested ;  by  the 
latter  part  of  July  scarcely  a  single  specimen  of  either  the  Devastating 
Locust  or  the  Ash-colored  Locust  could  be  found  in  these  fields^'but  the 
low  waste  places,  which  were  quite  numerous  in  and  near  all  of  the  grain 
fields,  and  which  were  covered  with  a  rank  growth  of  green  weeds,  were 
infested  with  immense  numbers  of  these  locusts,  which  doubtless  will 
breed  in  these  situations. 

These  waste  places  are  covered  with  water  during  the  latter  part  of 
the  winter  season,  and  sometimes  until  late  in  the  summer.  When  the 
proper  time  for  putting  in  the  seed  arrives  they  are  too  wet  to  be  plowed 
and  seeded,  and  are  therefore  allowed  to  remain  undisturbed  from  year 
to  year.  The  g[reen  weeds  which  these  waste  places  contain  late  in  the 
season,  when  the  surrounding  fields  contain  nothing  green,  furnish  food 
to  the  locusts  until  their  egg-laying  season  arrives,  wh(?n  they  will  doubt- 
less deposit  their  eggs  in  these  waste  places;  and  as  these  eggs  do  not 
hatch  until  the  following  spring,  they  must  be  covered  with  water  for  a 
period  of  two  or  three  months.  This  would  not  necessarily  destroy  their 
vitality  unless  they  were  covered  by  the  water  for  too  long  a  time,  since 
Professor  Eiley  has  ascertained  that  the  eggs  of  the  Rocky  Mountain 
Locust  {Oaloptenus  spretuSj  Uhler)  were  not  affected  by  being  submerged 
in  water  for  three  months  during  the  winter  and  early  spring.* 

CAUSE  OF  THE  ABUNDANCE  OF   THE   DEVASTATING    LOCUST   IN  THE 
SAN  JOAQUIN  VALLEY  DURING  THE  SUMMER  OF  1885. 

If,  as  we  have  supposed  above  and  have  every  reason  to  believe  to  be 
a  fact,  the  Devastating  Locusts  deposit  their  eggs  in  these  waste  places, 
we  see  that  in  ordinary  seasons  these  locusts  will  not  appear  in  suffi- 
cient numbers  to  attract  attention,  since  the  water  will  be  removed,  by 
evaporation  or  otherwise,  from  the  more  elevated  portions  of  these 
waste  places  first,  and  therefore  the  eggs  which  have  been  deposited 
in  those  elevated  places  will  be  the  first  to  hatch  out,  followed  by  those 
that  had  been  deposited  in  less  elevated  places,  and  so  on.  It  follows 
that  those  hatched  out  the  earliest  will  be  the  first  to  acquire  wings  and 
migrate  to  the  adjacent  fields,  followed  after  a  certain  time  by  those 
hatched  out  next,  and  so  on.  By  coming  into  the  fields  so  gradually 
and  spreading  over  so  large  an  area  of  land,  their  presence  will  scarcely 
be  noticed.  It  is  also  quite  certain  that  many  of  the  eggs  are  destroyed 
by  being  too  long  covered  by  the  water,  since,  in  ordinary  seasons,  sev- 
eral of  these  waste  places  contain  water  until  quite  late  in  the  summer. 

Thus  it  happens  that  in  ordinary  seasons  the  locusts  never  appear  in 
sufficient  numbers  to  attract  attention. 

Last  winter,  however,  but  little  rain  fell,  and,  as  a  natural  conse- 
T[uence,  what  little  water  was  collected  in  the  waste  places  soon  evap- 
orated, leaving  these  places  perfectly  dry  for  some  time  before  the  time 
x)r  the  locust  eggs  to  hatch  out  had  arrived ;  consequently*,  when  the 
ime  for  these  eggs  to  hatch  out  did  arrive,  they  all  hatched  out  within 
"*-  short  time  of  each  other,  and  as  they  would  all  acquire  wings  and  mi- 

f^ee  *^e  First  Annnal  Report  of  the  U.  S.  Entomological  CommiMion,  pp.  359, 360. 
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grate  to  the  adjacent  fields  nearly  at  the  same  time,  their  coming  all  at 
once,  or  within  a  short  time  of  each  other,  would  vcory  naturally  attract 
attention.  Moreover,  it  is  very  evident. that  they  appeared  in  greater 
iininbcrs  the  present  season  than  they  do  in  ordinary  seasons,  since  none 
of  their  eggs  were  destroyed  by  being  covered  vnth  water  for  too  long 
a  time. 

As  stated  above,  the  locusts  left  the  grain  fields  this  season  a  few 
weeks  after  the  latter  had  been  harvest^,  there  being  do  green  UhhI 
for  them  to  obtain  in  these  fields ;  but  it  is  quite  probable  that,  as  last 
season  was  a  very  wet  one,  there  may  have  been  green  weeds  in  tJa* 
^rain  fields  as  late  in  the  season  as  the  locusts  deposit  their  eggs,  and 
if  such  was  in  reality  the  case,  then  we  may  suppose  that  many  of  the 
locusts  deposited  their  eggs  in  the  fields  last  autumn.  This  would  ac- 
count for  the  fact  that  the  locusts  were  most  numerous  the  present 
season  on  those  fields  which  had  not  been  plowed  for  over  one  year. 

From  the  above  facts  it  would  appear  that  whenever  t^ero  is  a  very 
dry.  winter  and  spring  in  the  San  Joaquin  Valley  there  will  be  an  abun- 
dance of  locusts  in  that  valley  during  the  following  summer ;  but  when 
there  is  an  abundance  of  rain  during  the  winter  and  spring  months 
there  will  not  bo  an  unusual  number  of  locusts  during  the  following 
summer. 

In  the  latter  part  of  July  I  saw  several  pairs  of  the  Ash-oolored  Locust 
(M.  cinereus)  united  in  coition,  but  up  to  the  time  that  I  left  thi^  valley*— 
the  first  week  in  August — I  did  not  see  a  single  pair  of  the  Devastating 
Locust  thus  united. 

TUB  D£FFES£NTIAL  LOCUST. 

The  Differential  Locust  (Oalaptentis  differentialis  Thomas)  was  only 
about  one  twenty-fifth  as  numerous  as  the  Devastating  Locust.  These 
two  species  and  the  Ash-colored  Locust  were  the  only  Spinerbreasted 
Locusts  that  appeared  in  destructive  numbers  in  the  San  Joaquin  Valley 
the  present  season.  The  only  other  species  of  Spine-breasted  Locusts 
that  I  took  in  that  valley  are  the  Acridium  shoshone  Thomas ;  the  Hes- 
peroietiix  viridis  (Thomas),  and  the  Paroxya  (near  atlanUca  Sc). 

When  I  first  came  to  this  valley,  early  in  June,  the  Differentisd  Locust 
was  mostly  in  the  wingless  state,  there  being  only  about  one  winged  speci- 
men to  ten  wingless  ones ;  by  the  last  week  in  July  the  greater  number 
of  tJiem  had  acquired  wings.  On  the  23d  of  June  I  saw  the  first  pair 
united  in  coition,  but  the  majority  of  them  did  not  pair  until  about  three 
weeks  later.  After  coition,  and  before  the  eggs  are  deposited,  the 
aMomen  of  the  female  increases  very  much  in  size. 

The  first  egg-mass  which  I  saw  this  species  deposit  was  deposited  on 
t  lie  23d  of  July.  The  location  chosen  was  a  shaded  place  ou  the  nortli 
side  of  a  row  of  trees  and  in  a  sandy  soil.  A  basin-like  hole  had  been 
<lug  in  the  ground  at  the  base  of  an  ornamental  tree,  and  had  been  filled 
with  water  a  day  or  so  previously,  for  the  purpose  of  irrigating  the  tree. 
rho  female  locust  had  worked  her  abdomen  into  the  ground  ou  tht* 
i  •liter  edge  of  this  basin.  I  first  discovered  her  in  this  position  at  abon  r 
.\  o'clock  in  the  afternoon,  and  at  15  minutes  past  4  o'clock  she  had  com- 
pleted depositing  an  egg-mass  and  walked  away. 

This  egg-mass  is  about  three-fourths  of  an  inch  long,  slightly  curved, 
;iud  a  little  less  in  diameter  than  an  ordinary  lead  pencil.  The  S)>ac4> 
between  the  uppermost  eggs  and  the  surface  of  the  surrounding  earth 
was  filled  in  with  a  frothy  matter.  When  freshly  dei>osited  the  egg- 
mass  is  of  a  pale  bluish  color. 
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On  several  succeeding  days  I  saw  many  females  of  this  species  deposit 
their  eggs,  and  in  nearly  every  instance  the  situation  chosen  for  this 
purpose  was  the  edge  of  one  of  the  basin-like  hollows  at  the  base  of  a 
tree. 

I  saw  several  of  the  females  make  numerous  attempts  to  sink  Iheir 
abdomens  into  the  earth  upon  a  hard  beaten  walk,  but  always  without 
meeting  with  success.  They  do  not  appear  to  have  the  power  to  pene- 
trate hard  substances  that  is  possessed  by  some  locusts.  Upon  one  oc- 
casion I  saw  a  female  Ghloealtis  compersa  (Harris),  that  had  excavated 
a  hole  in  the  bark  of  a  burr-oak  log  by  menus  of  the  horny  plates  at  the 
tip  of  her  abdomen ;  when  found  by  me  she  had  reached  a  depth  equal  to 
about  one-half  the  length  of  her  abdomen.  Tiiis  occurred  in  Northern 
Illinois. 

The  Differential  Locust  is  not  so  easily  startled  as  the  Devastating 
Locust  is,  and  its  flight  is  heavier  and  sustained  for  only  a  short  distance, 
seldom  flying  more  than  12  or  14  feet  at  a  time.  It  does  not  perform 
those  migrations  indulged  in  by  the  Devastating  and  Ash-colored  Lo- 
custs, seldom  taking  to  its  wings  except  when  disturbed. 

It  was  principally  found  in  trees,  bciug  especially  partial  to  the  leaves 
of  poplar  trees.  I  did  not  find  it  in  the  grain  fields,  and  it  occurred 
only  in  limited  numbers  in  the  low,  waste  places,  overgrown  with  weeds. 
It  was  very  numerous  in  alfalfa  fields,  where  it  ])robably  breeds,  as  young 
ones  of  all  sizes  were  very  numerous  in  these  fields. 

XnE  YELLOW^  LOCUST. 

The  only  species  of  Spineless-breasted  Locusts  {QSflipodincc)  that  ap- 
peared in  destructive  numbers  in  the  San  Joaquin  Valley  the  present 
season  was  the  Yellow  Locust  (Trimerotropu  pseudofasciata  Scadder), 
which  was  only  about  one-twentieth  as  abundant  as  the  Devastating 
Locust.  When  I  first  came  to  the  valley  early  in  June,  this  species  was 
most  numerous  in  grain  fields,  but  after  these  had  been  harvested  it 
migrated  to  new  pastures.  In  many  places  it  was  very  destructive  to 
the  leaves  of  grape-vinos  and  low  trees,  but  it  was  very  seldom  found 
in  large  trees. 

The  flight  of  the  Yellow  Locust  is  more  undulating  than  that  of  the 
Devastating  Locust,  and  is  sometimes  continued  for  long  distances  at  a 
time.  They  do  not  always  fly  in  one  direction,  against  the  wind,  as  the 
last-named  species  almost  invariably  does,  but  fly  in  almost  every  direc- 
tion. They  do  not  all  start  at  once,  but  one  will  start  up  here,  another 
there,  and  so  on,  each  apparently  going  entirely  independent  of  the 
others. 

Their  flight  is  sometimes  accompanied  by  a  crackling  sound,  but  they 
appear  to  produce  this  sound  at  their  pleasure  while  on  the  wing.  Sev- 
eral other  species  of  Spineless-breasted  Locusts  {(Edipodince)  can  also 
produce  this  sound  while  on  the  wing,  but  I  nm  not  acquainted  with  a 
single  species  of  Spine-breasted  Locust  {Acridinw)  that  ever  produces  a 
similar  sound. 

The  Yellow  Locusts  are  more  frequently  found  resting  upon  the  bare 
jfround  than  in  any  other  situation,  but  during  the  hottest  part  of  the 
lay  they  seek  the  shade  of  low  weeds,  grape-vines,  small  trees,  &c., 
"vhich  they  usually  ascend,  but  never,  or  very  seldom,  go  very  high.  I 
lave  frequently  seen  them  feed  upon  dry  leaves,  and  they  seem  to  pre- 
fer feeding  upon  these  on  the  ground  to  climbing  after  the  green  ones. 

I  have  al80  seen  them  feed  upon  a  locust  that  had  but  recently  died; 
>  aey  would  usually  begin  upon  the  side  of  the  thorax  next  to  the  head. 
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and  eat  away  the  whole  side  and  internal  parts  of  the  thorax,  sometimes 
also  devonring  the  greater  part  of  the  abdomen.  This  cannibalistic 
habit  seems  to  be  indalged  in  by  all  the  different  species  of  locusts  that 
inhabit  this  valley. 

I  saw  several  pairs  of  Yellow  Locusts  nnited  in  coition  in  the  latter 
part  of  Jane,  but  did  not  succeed  in  obtaining  any  eggs,  although  I  fre- 
quently saw  a  female  that  had  her  abdomen  sunken  its  whole  length 
into  the  loose  sand  in  the  grain  fields ;  after  she  had  withdrawn  her 
abdomen  and  walked  away,  I  carefully  dug  up  the  earth  in  the  place 
where  her  abdomen  had  been  thrust  into  the  sand,  but  never  succeeded 
in  obtaining  the  eggs.  As  the  situation  chosen  by  these  females  was 
in  the  open  fields  where  it  was  impossible  to  watch  their  movements 
unobserved  by  them,  it  is  quite  likely  that  my  presence  frightened  or 
otherwise  disturbed  tliem  to  such  an  extent  that  they  would  not  deposit 
their  eggs  so  long  as  I  was  within  view  of  them.  So  long  as  I  remained 
hidden  from  view,  the  female  Diffeix^ntial  Locust  would  continue  deposit- 
ing her  eggs,  thntis,  when  I  discovered  her  in  the  act  of  depositing 
eggs  some  distance  off,  and  my  presence  was  unknown  to  her;  but,  when 
I  came  upon  her  unawares  and  she  saw  me,  it  mattered  not  how  quickly 
and  carefully  I  withdrew  myself  from  her  sight,  she  always  refused  to 
deposit  any  eggs,  after  a  certain  time  withdrawing  her  abdomen  and 
widking  away.  Hence  I  believe  that  no  female  locust  will  deposit  her 
eggs  when  she  is  aware  of  the  presence  of  any  person. 

OTIIKR  SPECIES  OF  LOCUSTS. 

I  captured  eighteen  difTorent  species  of  locusts  in  the  San  Joaquin 
Valley  during  the  two  months  that  I  i-eniained  in  that  valley.  In  order 
to  show  the  comp.arative  abundance  of  each  of  these  si>ecies,  I  sub- 
join herewith  a  list  of  those  determined,  with  numbers  attached  show- 
ing the  numbers  in  whicli  the  locusts  of  each  species  appeared  as  com- 
piled with  those  of  any  of  the  other  species.  Thus,  the  first  species  is 
represented  by  the  number  1  and  the  second  species  by  the  number  4, 
indicating  that  there  were  four  specimens  of  the  latter  species  to  every 
one  of  the  former,  and  so  on  throughout  the  list: 

Psoloessa  iexana  Scaddcr ••••  1 

Hesperoiettix  viridU  Thomas • 4 

Conogoa  waUula  Sondder • 6 

Camfii(/aj»e/2i(ckfaSonddor • 8 

Acridium Mkoahone Thouiaa  .....•••••.....•. ..•.........••••••• •••  10 

Dis908teira  venuata  StM 10 

THmerotropia  vineulata  Soudder 20 

Trimerotropis  sp,1 40 

Trimerotropie  sp.  T .....••..  50 

Mtlanoplu$  probable  var.  of  devtutaiar. «'>0 

Paroxi/a  near  atlaHtica &0 

Inmerotropis  sp.  T 75 

Dissasteira  wpurcata  Saussnre 100 

Calapienvs  differentialis  Thomas 750 

Mtlanoplus  cinereus  Scndder. 1,000 

Triimrotropis  pseudo/asciata  Scuddor - 1,000 

Mtlanoplus  derasiatar  Scuddor 20,000 

INJUBT  COMMITTED  BY  THE  LOCUSTS. 

It  is  very  difficult  to  give  any  idea  of  the  injury  committed  by  the 
locusts  in  the  San  Joaquin  Valley  the  present  season.  A  miijority  of 
the  trees  and  grape-vines  that  had  been  defoliated  by  them,  put  forth 
a  new  growth  of  leaves  in  the  course  of  three  or  four  weeks  firom  the 
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bads  tbat  ordinarily  would  not  have  developed  until  the  following  sea- 
sou  ;  in  these  cases  the  only  injury  sustained  through  the  attacks  of  the 
locusts  was  a  partial  arrest  of  the  growth  of  the  trees  and  vines^  and 
in  many  cases  a  loss  of  the  fmit  upon  fruit-trees  and  grape-vines  iu 
bearing. 

Gra])c-vines  that  had  been  stripped  of  their  leaves,  buds,  and  much 
of  their  bark,  sent  out  new  shoots  from  the  base  of  the  vines,  the  de- 
nuded part  dying  back  as  far  as  the  buds  and  bark  had  been  removed. 
In  cases  wliere  the  bark  had  been  removed  but  the  buds  had  not  been 
injured,  these  buds  developed  a  new  set  of  leaves,  and  a  now  bark 
seemed  to  be  forming  in  those  places  where  the  old  b^k  ha<l  been  re- 
moved. 

Several  vineyardists  plowed  under  their  young  vines  to  save  them 
from  receiving  farther  injury  from  the  attacks  of  the  locusts,  and  also 
to  prevent  them  Irom  drying  out,  and  the  majority  of  the  vines  treated 
in  this  manner,  in  the  course  of  three  or  four  weeks,  sent  up  a  new 
growth  through  the  thin  covering  pf  earth  that  had  been  thrown  upon 
them  by  the  plow. 

The  devastations  committed  by  the  locusts  in  the  grain  fields  and 
vegetable  gardens  were  in  most  cases  irreparable.  Alfalfa  iidds  wore 
in  most  cases  kept  eaten  down  so  closely  by  the  locusts  that  not  a  sin- 
gle crop  of  hay  was  gathered  from  them. 

NATURAL  ENEMIES. 

Besides  several  kinds  of  domestic  animals,  such  as  hogs,  dogs,  cats, 
chickens,  ducks,  turkeys,  &c.,  I  have  also  seen  several  kinds  of  wild  ani- 
mals, birds,  and  insects  preying  upon  thelocusts.  Among  these  is  a  large, 
ground-lizard,  or  swi/tj  as  it  is  commonly  called,  which  I  have  twice 
seen  catch  a  locust  in  its  mouth,  springing  upon  it  somewhat  as  a  cat 
would  spring  upon  a  mouse.  I  have  also  seen  the  following  birds  feed- 
ing upon  locusts :  Bullock's  oriole  {Icterus  hulloc1cii)j  a  sparrow  resem- 
bling the  Eastern  Song  sparrow  {Meloapiza  melodia)^  and  a  larger  spar- 
row having  a  patch  of  red  feathers  on  the  head. 

Among  insects  I  saw  two  different  species  of  wasps  preying  upon  the 
locusts.  The  most  common  species  is  the  Priononyx  atrata.  When  a 
locust  takes  to  its  wings  one  of  these  wasps  will  pounce  upon  it,  seize 
it  in  her  legs  and  bear  it  to  the  ground,  after  which  she  thrusts  her 
sting  into  it ;  the  part  of  the  locust  into  which  the  sting  is  thrust  is  the 
under  side  of  the  thorax,  between  the  insertion  of  the  first  two  pairs  of 
legs.  Soon  after  being  stung  the  locust  becomes  motionless,  when  tlio 
wasp  gets  astride  of  it,  seizes  its  antennte  with  her  jaws,  and  drags  the 
locust  to  her  burrow,  the  body  of  the  locust  being  under  and  directed 
in  the  same  direction  as  that  of  its  captor,  three  of  the  wasp's  legs  be- 
ing on  one  side  of  the  locust  and  three  on  the  other.  The  wasp  leaves 
the  locust  at  short  intervals  for  the  purpose  of  finding  her  burrow,  after 
which  she  returns  to  it  again  and  drags  it  a  short  distance  farther  iu 
the  direction  of  her  burrow. 

I  have  seen  upwards  of  two  dozen  of  these  wasps  thus  dragging  lo- 
^.usts  to  their  burrows,  which  are  always  made  in  loose,  sandy  soil,  and 
in  every  instance  the  victim  was  a  Devastating  Locust.  How  and  why 
^hey  always  select  this  species  for  their  victims  is  a  mystery,  since  there 
were  always  three  or  four  other  species  of  locusts  of  the  same  size  and 
nearly  of  the  same  color — among  which  may  be  mentioned  the  Ash- 
'Olored  Locust — always  associateid  with  them ;  still  I  never  saw  them 
attacking  any  other  species  than  the  Devastating  Locust. 

After  dragging  the  locust  into  her  burrow  the  wasp  stations  heiself 
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in  front  of  the  latter,  her  head  directed  from  it,  and  then  with  her  front 
feet  she  throws  the  airt  into  her  bnrrow,  occasionally  going  into  the  lat^ 
ter  apparently  for  the  purpose  of  scratching  the  dirt  into  the  farthest 
end  of  it,  soon  to  retorn  and  resnmo  the  fllling-np  process ;  in  this  way 
she  continues  until  the  burrow  is  filled  up  and  not  a  trace  of  its  existence 
is  to  be  seen. 

In  digging  her  burrow  the  wasp  frequently  uses  her  strong  jaws,  but 
in  filling  it  up  she  uses  her  feet  almost  altogether,  standing  ni)Ou  her 
two  hind  pairs  of  feet  and  scratching  with  her  front  ones  somewhat  as 
a  dog  wo^d ;  all  of  her  movements  are  very  rapid. 

I  saw  a  single  specimen  of  another  species  of  wasp  dragging  a  De- 
vastating Locust  to  her  burrow ;  she  dragged  the  locust  into  her  burrow 
in  the  same  manner  that  the  Priononyx  atrata  did,  as  described  above. 

I  also  saw  a  single  specimen  of  the  Sphex  rufiventris  dragging  a  wing- 
less cricket  {Anain^is  sp.)  to  her  burrow  in  a  similar  manner.  During 
the  fore  part  of  July  I  saw  several  pairs  of  these  /Sphex  wasps  united 
in  coition  in  the  dooryard  of  the  Buhach  plantation,  while  man}'  of  thejii 
were  lying  upon  the  ground  dead ;  these  latter  I  judged  were  males 
which  had  died  after  coition  had  taken  place. 

On  the  20th  of  Jidy  I  found  three  red  mites  attached  to  the  under  side 
of  the  breast  of  a  Trimerotropis  sp.,  a  Spineless-breasted  Locust  having 
the  hind  wings  bluish  at  the  base.  These  mites  were  in  shape  like  an 
inverted  tea-cup,  and  were  doubtless  the  young  Tromhidium  locustantm  ; 
but  unfortunately  they  escaped  before  a  carefnl  examination  of  them 
could  be  made,  and  I  did  not  succeed  in  obtaining  any  additional  speci- 
mens. 

On  the  6th  of  July  a  dipterous  larva,  about  0  millimeters  long,  issued 
from  an  oval  hole  in  the  side  of  the  thorax  next  the  head  of  a  Duho- 
sieira  spurcata  which  I  had  inclosed  in  my  cyanide  bottle ;  this  larva 
died  before  pupating,  having  been  killed  by  the  cyani&e,  as  it  was  not 
discovered  by  me  until  an  hour  or  more  had  elapsed  after  I  i)laced  the 
locust  in  the  bottle. 

This  was  the  only  specimen  of  this  parasite  that  I  obtained,  althongh 
I  dissected  many  hundred  locusts  in  search  of  additional  specimens, 
but  without  meeting  with  success. 

In  a  paper  on  the  North  American  Oonopidas^  which  appeared  in  the 
Transactions  of  the  Connecticut  Academy  of  Natural  Sciences,  for  the 
month  of  March,  1885  (vol.  vi,  p.  389),  Dr.  8.  W.  Williston,  quoting 
from  Braacr,  states  that  Conaps  is  sometimes  parasitic  upon  CEdipoda 
(a  genus  of  Spineless-breasted  Locusts).  The  only  species  of  Conops 
that  I  have  taken  in  the  San  Joaquin  Valley  is  the  Physoccphala  affiniSy 
Williston  'j  and  the  Dipterous  larva  mentioned  above  may  have  belonged 
to  this  speoies. 

REMEDIES. 

As  soon  as  the  locusts  began  to  appear  in  destructive  numbers  upon 
tlie  Buhach  plantation,  the  superintendent,  Mr.  G.  E.  Ladd,  tried  a  great 
many  means  of  destroying  them. 

Adjoining  this  plantation  on  the  west  is  an  alfalfa  field  that  literally 
bwarmed  with  locustsj  many  of  them  found  their  way  to  the  adjacent 
trees  upon  the  Buhach  plwitation,  and  to  intercept  them  Mr.  Ladd 
placed  a  windrow  of  dry  pyrethrum  stems  between  this  alfalfa  field  and 
the  nearest  row  of  trees  upon  the  plantation.  In  the  evening  many  of 
the  locusts  would  crawl  into  tins  windrow  for  the  purpose  of  spending 
the  night  therein^  and  late  at  night  the  windrow  was  set  on  fire ;  in  tiiis 
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way  a  great  many  of  the  locusts  were  destroyed,  but  a  great  many  more 
passed  over  the  windrow  into  the  adjacent  trees. 

This  alfalfa  field  was  rolled  late  in  the  evening  with  a  heavy  wooden 
roller,  but  this  did  not  kill  very  many  of  the  locosts,  although  the 
ground  was  quite  level,  but  sandy.  I  have  repeatedly  stepped  squarely 
upon  a  locust  on  loose,  sandy  soil,  without  injuring  the  locust  in  tiie 
slightest  degree,  so  far  as  I  could  discover. 

A  small  patch  of  alfnlf'a  that  was  thickly  infested  with  locusts  was 
sprayed  with  a  solution  composed  of  1  i)art  of  the  kerosene  emulsion  (2 
gallons  kerosene,.!  gallon  water,  and  one-half  pound  of  soap)  dilated 
with  4  parts  of  water,  but  the  locusts  were  not  killed  by  it.  Locusts 
immersed  in  the  undiluted  emulsion  died  a  few  minutes  afterwards. 

Mr.  G.  N.  Milco,  one  of  the  proprietors  of  the  Buhach  plantation,  tried 
the  experiment  of  driving  the  locusts  out  of  a  small  vegetable  garden  by 
burning  some  flowers  of  sulphur  on  the  windward  side  of  the  garden,  but 
the  locusts  were  not  visibly  affected  by  it.  Several  other  persons  also 
tried  this  remedy,  but  always  with  a  like  result. 

This  remedy  might  prove  effectual  in  localities  where  the  air  is  so 
damp  and  heavy  as  to  keep  the  smoke  near  the  ground,  but  in  a  climate 
where  the  air  is  so  light  as  it  is  in  the  San  Joaquin  Valley  in  the  sum- 
mer time  it  will  avail  nothing,  as  the  smoke  rises  rapidly  in  the  air  and 
thus  is  not  brought  in  contact  with  the  locusts  upon  the  surrounding 
vegetation. 

iVir.  Frank  Smith,  whoso  farm  adjoins  the  Buhach  plantation  on  the 
west,  had  a  trough  of  zinc  constructed,  the  dimensions  of  which  were 
about  as  follows:  Length,  C  feet;  width,  2  feet;  depth,  18  inches.  This 
was  mounted  on  runners,  and  late  in  the  evening  it  was  drawn  by  a 
horse  through  the  orchard;  the  bottom  of  the  trough  was  covered  to  the 
depth  of  5  or  G  inches  with  strong  soapsuds. 

In  operating  it,  the  trough  was  drawn  beneath  a  tree  infested  with 
locusts ;  the  tree  was  then  struck  with  a  heavy  stick  that  had  been 
wrapped  in  several  thicknesses  of  cloth  to  prevent  bruising  the  txee : 
by  this  operation  many  of  the  locusts  were  dislodged  from  the  tree  and 
fell  into  the  soap-suds  in  the  trough,  and  after  a  certain  quantity  of 
them  had  been  thus  collected  they  were  transferred  into  grain-sacks  and 
afterwards  beaten  to  death  with  a  heavy  club.  In  this  manner  a  great 
many  of  the  locusts  were  destroyed. 

This  plan  would  have  been  more  effectual  had  there  been  two  troughs 
instead  of  only  one,  so  that  there  could  have  been  a  trough  placMsd  on 
each  side  of  the  tree.  The  best  results  were  obtained  when  it  was 
operated  very  late  at  night,  when  the  locusts  were  somewhat  8tnx)efied 
by  the  cold. 

A  remedy  that  has  been  very  successful  in  destroying  locusts  consists 
of  a  certain  proportion  of  bran,  arsenic,  sugar,  and  water;  these  have 
been  used  in  difterent  proportions,  but  tbo  one  that  appears  to  give  the 
best  results  consists  of  1  part  by  weight  of  arsenic,  1  of  sugar,  and  6  of 
bran,  to  which  is  added  a  sufiQcient  quantity  of  water  to  make  a  wet 
mash. 

This  preparation  is  usually  prepared  in  wash-tubs  or  half-barrels. 
One  of  these  is  filled  about  three-fourths  full  of  dry  bran,  and  to  this  is 
ddded  about  5  pounds  of  arsenic,  which  is  thoroughly  stirred  through 
;he  bran  with  a  spade  or  shovel.  Five  pounds  of  sugar  is  next  thrown 
nto  a  pail,  which  is  then  filled  with  water  and  the  sugar  stirred  until 
t  is  dissolved,  when  this  sugar- water  is  added  to  the  bran  an^  arsenic 
^nd  the  three  well  stirred ;  more  water  is  added  and  the  stining  con- 
jf^ued  until  every  portion  of  the  mash  becomes  thoroughly  satuxated. 
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Abont  a  toaspoonftil  of  this  mash  is  placed  at  tho  root  of  each  tree, 
shrab,  or  plant  infested  with  locosts,  dropping  it  in  the  shade  when  this 
can  be  done.  In  the  case  of  low  shrubs  or  plants  nothing  more  need  be 
done,  as  the  locasts  will  find  their  way  to  the  poison,  bat  when  large 
trees  are  treated  the  locusts  should  be  jarred  out  of  them,  or  be  driven 
oat  with  long  poles. 

I  have  known  locusts  to  be  killed  by  eating  some  of  this  mash  that 
had  been  put  out  over  a  week  previously.  The  poison  works  very  slowly', 
and  when  put  out  early  in  the  morning  will  show  but  little  cfi'ect  upon 
the  locusts  until  quite  late  in  the  day.  A  Devastating  Locust  that  I 
saw  eating  the  mash  at  0  o'clock  in  the  forenoon  was  still  alive  at  6  in 
the  evening,  but  was  dead  when  next  examined  early  tho  next  morning. 

Allowing  a  teaspoonful  of  this  mash  to  each  grape- vine  in  the  vine- 
yard— ^the  vines  being  7  or  8  feet  apart — this  will  require  about  10 
pounds  of  the  dry  bran  (and  arsenic  and  sugar  in  proi>ortion)  to  each 
acre.  The  cost  of  the  material  will  vary,  but  should  not  exceed  50  cents 
for  each  acre  of  grape-vines,  including  cost  of  labor  for  mixing  and  ap- 
plying it.    For  orchards  the  cost  will  be  much  less  than  this. 

The  addition  of  sugar  to  this  mash  is  merely  for  the  purpose  of  caus- 
ing the  arsenic  to  adhere  to  the  particles  of  bran,  and  not  for  the  pur- 
pose of  increasing  its  attractiveness,  since  bran  is  more  attractive  to  the 
locusts  than  sugar.  This  I  have  demonstrated  to  my  own  satisfaction. 
A  quantity  of  sugar  wsis  placed  upon  the  ground  contiguous  to  an  equal 
quantity  of  bran  mash ;  when  a  locust  came  to  the  sugar  he  would  eat  a 
little  of  it,  move  on  a  short  distance  and  again  take  a  few  bites  of  the 
sugar,  ami  continue  in  this  manner  until  he  reached  the  mash,  when  he 
would  settle  down,  cat  his  fill,  and  then  move  ofif.  The  locusts  which 
came  to  tho  miash  bcibre  reaching  the  sugar  would,  almost  without  ex- 
ception, eat  their  fill  of  tlie  mash  and  then  walk  away,  but  occasionally 
one  would  leave  tho  mash  and  take  a  few  bites  of  the  sugar,  only  to  re< 
turn  to  the  ninsh  again.  Kone  of  them  ate  their  fill  of  the  sugar,  but 
always  manifested  an  evident  preference  for  the  mash. 

This  mash  was  used  upon  about  300  acres  of  orchard  and  vineyard  on 
the  Buliach  plantation,  and  about  two  weeks  later  scarcely  a  living 
locust  was  to  be  seen  where  they  could  have  been  counted  by  the  hun- 
dred or  even  thousands  before  the  x)oi8on  had  been  applied,  the  ground 
in  many  places  being  literally  covered  with  the  dead  bodies  of  the  slain. 

Several  other  parties  also  used  this  poisonous  mash,  and  so  far  as  I 
was  able  to  learn,  it  gave  entire  satisfaction  in  every  instance. 

By  exercising  only  ordinary  precautions  there  need  be  no  fear  of  en- 
dangering the  lives  of  either  man  or  any  of  the  domestic  animals  in  using 
this  poisotlous  preparation.  It  should  be  mixed  in  a  close  room  to  pre- 
vent the  arsenic  from  being  blown  about  by  the  wind.  There  is  no  need 
of  touching  the  arsenic  or  the  mixture  with  the  hands,  as  the  mixing 
and  distributing  is  accomplished  by  means  of  spades,  shovels,  wooden 
X)addles,  &c. 

Of  course  this  mixture  should  not  be  put  out  in  places  where  poultry 
or  any  of  the  domestic  animals  can  gain  access  to  it.  ljix)n  the  Buhach 
plantation  were  four  greyhounds  and  several  cats  that  were  allowed  to 
roam  about  the  plantation  where  this  mixture  had  been  put  out  for  tho 
locusts ;  still  at  the  time  that  I  left  the  plantation — about  four  weeks 
after  the  poisonous  mixture  had  been  put  out — ^not  one  of  them  had 
been  killed,  either  by  eating  of  the  mixture  itself,  or  of  the  locusts  that 
had  been  poisoned  by  it 

There  were  also  several  barnyard  fowls  upon  this  plantation,  but  not 
one  of  them  was  poisoned  from  having  eaten  locusts  that  may  have 


302    REPOUT  OK  THE  COMMISSIONER  OF  AaRICULTURE. 

foniul  their  way  to  the  poultry  range  after  having  eaten  of  the  poison- 
ous mixture.  Mr.  Boyntou,  whose  farm  adjoins  the  Bnhach  plantation 
on  tlje  Trest,  stated  to  me  that  many  of  the  locusts  which  had  eaten  of 
tlie  poisonous  mixture  would  fall  into  an  irrigating  ditch  that  flowed 
through  his  poultry  yard,  and  many  of  the  locusts  were  thus  carried 
witliin  the  reach  of  his  fowls;  still  he  was  not  aware  that  any  of  the  lat- 
ter had  died  from  the  effects  of  having  eaten  of  the  poisoned  locusts. 

In  fact,  I  did  not  learn  of  a  single  instance  where  this  mixture  had 
caused  the  death  of  any  x)erson,  nor  of  any  domestic  animal,  although 
it  was  used  very  extensively  in  many  parts  of  the  San  Joaquin  Valley. 
Neither  were  the  birds  killed  in  any  considerable  numbers  from  hav- 
ing eaten  either  of  the  mixture  itself  or  of  the  locusts  that  had  been 
poisoned  by  it.  During  the  four  weeks  following  the  putting  out  of 
this  mixture  upon  about  300  acres  of  the  Buhach  plantation,  I  found 
only  about  half  a  dozen  dead  birds  that  ha^l  evidently  met  their  death 
through  the  agency  of  this  mixture ;  these  consisted  of  three  or  four 
meadow  larks,  a  bee- bird,  and  a  field  sparrow. 

Kabbits  and  hares,  or  "jackrabbita,"  as  they  are  commonly  called, 
were  destroyed  in  large  numbers  by  this  mixture.  After  the  greater 
numbers  of  locusts  upon  the  Buhach  plantation  had  been  destroyed  the 
work  of  extermination  was  carried  into  a  large  patch  of  wild  sunilowers 
adjoining  the  plantation  on  the  north,  and  as  one  of  the  results,  at  least 
two  dozen  hares  paid  the  penalty  with  their  lives. 

The  four  greyhounds  belonging  to  the  plantation  were  among  these 
poisoned  hares  almost  every  day;  still  I  never  saw  one  of  them  attempt 
to  feed  upon  the  poisoned  hares;  certain  it  is  that  not  one  of  them  met 
his  death  from  this  cause. 

As  the  mixture  is  saturated  with  water  before  it  is  put  among  the 
plants  infested  with  locusts,  there  is  no  danger  of  its  being  blown  about 
by  the  wind  j  and  there  is  also  very  little  danger  of  its  being  deposited 
upon  the  fruit  by  the  feet  of  birds  and  insects  that  may  have  alighted 
upon  the  mixture  and  afterwards  flown  to  and  alighted  upon  the  finit. 
As  the  mixture  becomes  dry  its  particles  adhere  together,  forming  a 
solid  mass  which  could  not  be  blown  about  by  the  wind. 

I  have  never  seen  this  poisonous  mixture  used  in  grain  fields,  but 
know  of  no  reason  why  it  would  not  prove  very  effectual  in  such  fields. 
Great  care  should  be  exercised  in  using  it  in  alfalfa  fields,  but  if  it  wcru 
placed  upon  small  pieces  of  boards  it  could  doubtless  be  used  with  en- 
tire safety  in  such  fields;  but  of  course  it  would  not  be  safe  to  pasture 
any  animal  in  such  fields,  even  after  the  poison  had  been  removed. 

Where  it  is  desired  to  destroy  locusts  infesting  trees  or  .shrubs  in 
places  where  it  would  not  be  safe  to  use  the  poisonous  mixture  describeil 
above,  this  can  be  accomplished  by  placing  blankets  upon  the  ground 
beneath  the  tree  or  shrub  and  spraying  the  latter  with  a  solution  com- 
posed of  1  pound  of  buhach  thoroughly  stirred  in  10  gallons  of  water. 
This  solution  will  be  more  effectual  if  2  or  3  pounds  of  glucose  is  addetl 
to  it,  first  dissolving  the  glucose  in  hot  water;  the  addition  of  th6  glu- 
3080  is  for  the  purpose  of  causing  Uie  solution  to  adhere  more  firmly  to 
the  bodies  of  the  locusts,  while  its  presence  does  not  appear  to  have  an 
injurious  effect  upon  the  leaves  of  such  trees  as  the  Carolina  Poplar. 

The  best  time  for  applying  this  solution  is  late  at  night,  and  the  stiller 
the  night  the  more  effect  the  solution  will  have  upon  the  locusts.  In  a 
*ew  minutes  after  it  is  applied  the  locusts  will  begin  to  drop  down  upon 
the  blanket  placed  under  the  tree,  and  in  the  course  of  half  an  hour  all 
of  the  locusts  that  have  been  touched  by  the  solution  will  be  lying  apon 
:hA  blanket  in  a  perfectly  helpless  condition,  when  they  can  esmj  be 
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destroyed.  One  way  of  ac^complishii^g  this  is  to  gather  the  loensts  in  a 
pile,  cover  the  latter  with  straw  anJl  then  set  fire  to  it;  or  they  may  bo 
collected  in  grain  sacks  and  immersed  in  scalding-hot  water  until  life 
is  extinct,  after  which  they  may  be  fed  to  hogs  or  to  poultry. 

One  of  the  best  nozzles  that  I  have  ever  used  for  spraying  this  solu- 
tion is  the  '' Cyclone '^  nozzle,  originally  introduced  by  the  Department 
of  Agriculture.  It  throws  a  very  fine  spray,  and  by  its  use  the  upper 
iis  well  as  the  under  surface  of  the  leaves  can  be  directly  sprayed — an 
<)l>iect  that  could  not  be  attained  in  using  the  old  <^San  Jos^"  nozzle, 
which  threw  a  spray  from  its  end  instead  of  from  one  of  its  sides. 
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IK  1885. 

By  Lawrence  Bruner,  Special  Agent 

West  Point,  Nebr.,  Auguet  80, 1885. 

Sir:  Herewith  Ib  snbmitted  a  report  of  my  recent  visit  to  the  voUey  of  the  Lower 
Yellowstone  River  of  Eastern  Montana  and  the  adjoining  portions  of  Northwest  Da- 
kota, where  it  was  reported  the  '' grasshopper"  or  Migratory  Locust  {MelanapluB 
spreiua)  had  appeared  in  ii^arions  pumbers. 

The  trip  was  taken  under  your  direction  for  the  purpose  of  ascertaining  the  truth- 
fulness of  these  reports,  and  if  possible  to  predict  for  the  future. 

As  will  bo  seen  by  the  accompanying  notes,  I  first  visited  Glendive,  Mont.,  from 
which  point  I  worked  down  the  Yellowstone  valley  to  its  Junction  with  that  of  tiie 
Missouri  at  Fort  Buford.  From  here,  alons  the  latter,  to  Bismarck,  and  thence  aoroas 
country  to  Harold,  on  the  Dakota  Cenipral  branch  of  the  Chicago  and  Northweatem 
Railroad. 

Very  respectfully, 

LAWRENCE  BRUNER. 

Prof.  C.  V.  RiLKY, 

United  States  Entomologist,  JVashington,  D,  C. 

Tho  first  Rocky  Mountain  Locusts  obscrvod  on  this  trip  were  seen  to- 
day (July  29)  at  a  point  about  80  miles  east  of  Glendive,  Mont.  They 
were  quite  numerous  and  'were  observed,  as  the  train  sped  by,  to  hop 
away  from  the  side  of  the  railroad  track  where  they  appeared  to  have 
congregated  for  the  purpose  of  feeding  upon  the  rank  vegetation  which 
grows  upon  the  loosened  soil  of  the  road-bed. 

Upon  going  out  in  the  streets  of  Glendive,  on  the  morning  of  the 
30th  instant,  J  observed  large  numbers  of  several  species  of  locusts 
upon  the  ground  and  among  the  scant  herbage.  Some  of  these,  about 
half,  were  of  the  migratory  kind  and  appeared  in  excellent  health. 
The  remaining  half  was  composed  of  the  Lesser  Locust  {MelanopluH  at 
lanis)^  the  Ked-thighed  Locust  (M.  femurrubrum)  ana  other  native 
species.  By  making  inquiries  I  ascertained  that  elsewhere  they  were 
equally  numerous  and  at  some  places  far  more  numerous  even  than 
tliey  were  there. 

One  peculiarity  which  I  noticed  in  connection  with  tho  locust  visita- 
tion here  this  season  is  tbe  presence  of  every  other  species  of  locust 
known  to  occur  in  tbis  region  in  equally  large  numbers  with  the  <le 
structive  species  (that  is,  as  the  term  '*  destructive  species"  is  generally 
understood).  Even  species  which  have  hitherto  been  considered  as  rare 
at  all  points  in  the  West  are  this  year  present  in  comparatively  large 
numbers ;  as,  for  example,  JBodpedon  nubilum,  Melanoplus  ir^antilis  and 
Mestohregma  pulchella  (the  latter  an  undescribed  species,  which  is  only 
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known  to  occur  in  the  Yellowstone  Valley,  where  it  feeds  exclasively 
apon  the  white  sage,  Eurotia  lanata). 

In  visiting  the  regions  about  the  neighborhood  of  Glendive,  I  found 
the  locusts  equally  numerous  on  the  lowlands  and  highlands,  as  well  as 
on  the  hill-sides. 

The  various  species  of  Melanoplus  falling  in  the  same  gronp  with 
spretus  and  atlanis  are  more  partial  to  localities  where  the  vegetation  is 
somewhat  rank,  and  consequently  tenderer  than  the  growths  upon  the 
higher  slopes  and  plateaus,  than  thej'  are  to  the  more  elevated  and 
open  tracts  where  the  grasses  and  herbage  are  short  and  rather  dry. 
Through  inquiries  it  was  ascertained  that  locusts  of  all  kinds  are  equally 
numerous  up  the  valley  to  the  mouth  of  Powder  River,  or  perhaps  even 
to  that  of  the  Tongue  Kiver  at  Miles  City.  3o  persistent  and  numerous 
are  they  at  O'Fallan's  Creek  that  they  have  .ilinost  denuded  the  ranges 
of  grass,  and  the  cattlemen  of  that  neighborhood  contemplate  moving 
their  stock  to  adjacent  ranges  for  feed.  This  wholesale  destruction  of 
the  bunch  and  buffalo  grasses  is  mainly  due  to  the  work  of  "natives" 
rather  than  to  the  Migratory  and  Lesser  Locust.  In  fact  the  grass  over 
a  considerable  portion  of  Northwestern  Dakota  and  Eastern  Montana  is 
greatly  damaged  and  in  many  places  entirely  eaten  away.  To  be  more 
explicit,  the  region  embraces  in  Montana  between  the  Missouri  and 
Yellowstone  Rivers  to  about  the  one  hundred  and  eighth  meridian,  and 
the  adjacent  part  of  Dakota  to  about  the  one  hundred  and  second  me- 
ridian. As  a  proof  of  the  great  destruction  in  this  direction,  we  need 
but  state  that  the  surface  of  the  ground  throughout  all  parts  of  this 
area  is  strewn  with  the  small  elongate  pellets  of  their  excrement,  which 
in  some  places  entirely  cover  the  ground,  and  in  others,  where  the  rains 
liave  washed  them  together  in  heaps,  a  half  of  an  inch  or  more  in  depth. 

The  locusts  have  also  been  quite  destructive  to  gardens  and  fields  of 
small  grain  at  various  points  along  the  Yellowstone  River  between 
Glendive  and  Fort  Buford ;  also  at  Wolf  Point  and  Poplar  River  Agency, 
while  a  little  injury  was  also  occasioned  by  them  on  the  Little  Muddy 
and  at  Grinell's — the  former  22  and  the  latter  C5  miles  below  Fort  Buford 
on  the  Missouri.  This  injury  to  vegetables  and  grain  was  done  chiefly 
by  M.  ispretusy  M.  atfariiSj  and  Camnula  pellucidaj  while  the  ii\jury  to  the 
grasses  can  be  attributcil  mainly  to  the  other  species  common  to  the 
region. 

Daring  the  time  which  was  spent  in  this  region  locusts  were  seen  in 
the  air  at  different  localities  and  intervals  wherever  I  happened  to  be 
when  the  wind  was  blowing  from  some  point  in  the  north  (including  all 
directions  between  east  and  west);  but  at  no  time  were  their  flights 
very  extensive  or  the  numbers  seen  great.  As  near  as  I  could  learn  by 
inquiry  at  various  points  along  the  line  of  my  travels,  there  were  but 
few  flights  prior  to  July  29,  on  which  date  they  were  first  observed  in 
the  air  at  Glendive,  at  which  time  they  were  moving  in  an  easterly  and 
30utheasterly  direction.  This  was  also  the  day  when  I  observed  the 
jpecies — probably  the  advance  guard  of  those  which  left  the  region 
'ibout  Glendive  in  the  forenoon. 

As  will  be  seen  by  reference  to  the  notes  of  the  trip,  which  are  tran- 
scribed and  sent  herewith,  locusts  were  observed  in  the  air  at  various 
)oints  within  and  adjoining  the  district  mapped  out,  all  of  which,  with 
3ut  a  single  exception  (when  they  moved  southwest),  were  moving  south- 
ward and  eastward;  so  it  will  not  appear  at  all  strange  when  it  is  learned 
hat  they  have  spread  over  all  the  region  in  Dakota  as  far  south  as  the 
Big  Cheyenne  River  and  as  far  east  as  the  James  River.  This  scatter- 
ng  has  all  occurred  within  the  past  three  weeks,  and  that,  too,  when 
i">  prevailing  winds  were  contrary.    This  course  is  liable  to  be  contiu- 
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ued  from  now  on  until  into  the  middle  of  September,  when  localities 
much  more  widely  removed  from  the  breeding  center  will  be  reached. 

Up  to  the  time  of  my  leaving  the  locast  area  indicated  no  eggs  had 
been  deposited  by  the  Kocky  Mountain  8i)ecies,  that  I  heard  of,  but 
specimens  were  seen  in  coitu  at  all  points  where  the  species  were  ob- 
served after  August  1.  From  this  fact  as  a  basis  it  will  be  safe  to  pre- 
dict a  general  deposition  of  eggs  oyer  the  entire  area  visited  and  still 
to  be  visited  by  the  advancing  flights.  By  referring  to  the  records  for 
])ast;  years  in  the  United  States  Signal  Office  at  Bismarck,  Dak.,  it  wsis 
ascertained  that  the  prevailing  wind  in  that  region  changes  from  the 
east  and  southeast  to  the  northwest  about  the  middle  of  August;  and 
as  a  consequence  from  tliis  time  on  we  may  ezx)ect  more  northwest  winds 
than  we  Lave  thus  far  had  since  the  locusts  began  their  southward 
movements,  and  as  a  natural  result  a  continuation  of  this  movement  is 
to  bo  anticipated.  ]^ow,  it  depends  altogether  upon  the  weather  and 
kinds  of  winds  henceforth  this  season  whether  or  not  any  of  these  are  so 
directed  as  to  mass  the  locusts  at  some  particular  locality,  and  thereby 
result  in  damage  to  the  corn  crop. 

The  probabilities  now  are  that  M.  spretus  will  hatch  in  moderate  num- 
bers throughout  the  region  this  year  overrun,  and,  in  addition,  through- 
out the  greater  part  of  D<akota,  as  well  as  parts  of  Northern  l^ebraska 
and  i^orth  west  Iowa.  Of  course,  when  they  have  been  spread  over  so 
extended  an  area,  there  can  but  little  harm  emanate  from  the  com- 
paratively small  swarm  which  produced  them.  The  only  chance  now 
of  injury  irom  locust  swarms  next  year  is  in  the  possible  accumulation 
of  numbers  during  the  present  fall,  while  they  are  still  moving,  and 
before  the  majority  of  their  eggs  have  been  deposited,  or  in  a  like  ac- 
cumulation after  the  young  of  next  year's  hatching  have  become  fledged 
and  begun  their  flights.  Buch  a  state  of  affairs  can  only  come  to  pass 
by  the  aid  of  extremely  favorable  circumstances,  and  when  we  take  into 
consideration  the  numerous  adverse  agencies  which  in  ordinary  years 
rather  deter  than  promote  the  highest  possible  development  of  the  spe- 
cies, we  need  not  fear  any  such  calamity.  The  chances  for  such  an  in- 
crease are  diminished  at  least  one-fourth  by  the  fact  of  the  summer  thus 
far  having  been  a  rather  exceptionally  humid  one,  and  the  chances  are 
that  the  fall  will  continue  similarly  wet,  which,  if  followed  by  an  open 
winter,  will  have  the  same  effect  upon  the  hatching  of  the  eggs  as  did 
that  of  187G-'77. 

One  fact  particularly  noticed  this  year  is  the  comparatively  few  para- 
sites of  every  species  that  are  known  to  destroy  this  and  other  locusts. 
While  in  Montana  and  Dakota  I  became  interested  in  no  small  degree 
in  noticing  the  almost  total  absence  of  certain  parasites  which  had  been 
seen  in  the  same  localities  several  years  ago  in  rather  large  numbeis. 
I  therefore  took  particular  pains  to  watch  for  these  beneficial  insects, 
and,  as  a  result  of  those  observations,  I  am  sorry  to  say  there  is  but 
lialc  need  of  looking  to  this  quarter  for  aid  in  checking  the  already 
;^  really  advancing  increase  of  locusts  in  Montana  and  Northwest  Da- 
kota the  coming  summer.  This  scarcity  of  these  natural  aids  of  man  in 
thi^  i)articular  direction  can  be  attributed  to  no  other  cause  than  the 
\  ei y  dry  seasons  of  1SS2,  1S83,  and  1884  in  this  particular  region,  in 
cormection  with  the  absence  of  the  Eocky  Mountain  Locust  from  the 
greater  portion  of  the  country  since  1878.  All  these  parasites  appear 
to  thrive  best,  and  many  of  them,  on  account  of  their  delicate  structure, 
are  greatly  dependent  for  tlieir  development  upon  a  considerable  amount 
1)1  liinnidity.  The  present  wet  summer  may,  however,  have  a  tendency 
to  increase  their  numbers  again. 

20  AG— '85 
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One  featnre  of  this  year's  storms  in  the  valley  of  the  Yellowstone  and 
Missouri  Eivers  was  the  great  amount  of  large  hailstones  which  fell  and 
destroyed  many  locusts.  Some  of  these  hail-storms  were  so  severe  that 
for  several  days  after  they  had  occurred  dead  locusts  by  the  hundreds 
^ere  to  be  found  upon  the  prairies.  These  storms  were  also  injurious 
to  crops— far  more  so  than  the  locusts  would  have  been  that  were  killed 
by  them.  The  great  amount  of  rain  which  fell,  on  the  other  hand,  was 
the  means  of  producing  a  greatly-increased  crop  of  grasses  upon  the 
prairies,  which  otherwise  must  have  been  almost  entirely  devoured. 

Next  to  the  Rocky  Mountain  Locust  the  species  most  to  be  feareil  in 
this  region  is  the  Lesser  Locust,  Melanoplus  atlanisj  Riley,  which  in 
many  places  was  seen  in  numbers  fully  twice  as  great  as  the  former. 
The  species  here  differs  from  the  typical  specimens  of  the  East  in  the 
color  of  the  posterior  tibiffi.  Those  of  the  East  invariably  have  these 
members  reddish^  while  most  of  those  occurring  here  have  them  green- 
ish-blue. The  Northwestern  specimens  are  also  somewhat  larger  and 
have  a  brighter,  healthier  appearance  than  do  those  of  their  Eastern 
kindred.  Otherwise  there  ai)pears  to  be  no  diffenuico  in  the  species  as 
found  in  the  two  widely-separated  districts.  This  species,  although 
congregating  in  great  numbers  at  various  points,  was  not  observed  to 
accompany  M.  spretus  in  its  llights ;  neither  was  it  noticed  to  migrate 
separately  by  flight.  The  species  in  its  habits  is  quite  similar  to  that 
of  M.  spretus  in  many  respects,  while  in  others  it  differs  from  those  of 
that  insect.  For  example,  it  seldom,  if  ever,  deserts  tracts  of  rank  or 
succulent  vegetation  for  the  higher,  comparatively  barren  hill-tops,  as 
does  spretus  at  times,  neither  docs  it  choose  open  localities  for  the  depo- 
sition of  its  eggs,  but  prefers  to  Jiide  them  among  the  grasses  on  rather 
moist  than  dry  ground,  in  this  respect  imitating  the  habits  of  M.  femur- 
ruhrum  and  If.  bivittata, 

Camnula pellucida  {(Edipoda  atrox),  one  of  the  destructive  California 
species,  has  also  become  a  very  numerous  species  in  the  valley  of  the 
Yellowstone  and  Upper  Missouri  Rivers,  and  if  it  continue  to  increase 
and  spread  as  rapidly  during  the  next  live  years  as  it  has  during  the 
past  five  years,  it  will  also  become  a  plague  on  the  eastern  slope  of 
the  Rocky  Mountains,  as  it  has  been  in  times  past  on  the  Pacific  slope. 
Three  years  ago  the  species  was  first  seen  by  me  in  the  valley  of  the 
Yellowstone  at  Livingston,  and  two  years  previous  in  the  valley  of  the 
Gallatin,  Madison,  Jefferson,  Big  Hole,  and  Prickly  Pear  Rivers.  It 
has  now  reached  eastward  to  a  point  below  the  junction  of  the  Yellow- 
stone with  the  Missouri  at  Fort  Buford.  It  has  also  been  observed  by 
me  throughout  the  Snake  River  country,  in  the  Salt  Lake  Valley  and 
also  the  valleys  of  the  streams  of  Colorado,  Wyoming,  and  New  Mex- 
ico. From  its  habit  of  frequenting  rather  low  grounds  among  rank  veg- 
etation, and  the  comparative  ease  with  which  it  adapts  itself  to  tho 
various  conditions  of  climate,  there  is  some  danger  of  its  becoming  per- 
manently acclimated  throughout  the  Missouri  and  Mississippi  Valleys. 
If  this  should  be  the  case,  some  damage  to  crops  must  annually  result 
^herefrom. 

Aside  from  these  three  *species,  there  probably  never  need  be  any 
^ears  of  injuries  from  locusts  in  this  region  in  question,  unless  it  should 
»ie  occasioned  by  Melanoplus  devastator^  the  locust  which  has  been  tho 
occasion  of  some  damage  to  crops  in  Northern  California  and  Southern 
)regon  during  the  present  year.  This  insect  also  occurs  in  the  Upper 
Yellowstone  Valley,  and  if  circumstances  should  favor  its  increase  in 
efficient  numbers,  it  too  would  become  injurious. 

All  the  remaining  so-called  ^^  native  snecies,"  with  but  few  exceptional 
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arc  partial  to  wild  groondy  and  but  seldom  vontoro  upon  onltiyated 
tracts.  Their  food  consists  of  wild  grasses  and  weeds  which  grow 
away  from  coltivation — ^in  fact  many  of  these  locnsts  are  partial  to  a 
siDp:lo  one  or  some  special  gronp  of  plants  npon  which  they  feed  to  the 
exclusion  of  all  others.  Of  these  species  there  are  many,  all  of  which 
arc  more  or  less  variable  according  to  their  distribution  with  reference 
to  latitude,  altitude,  and  climatic  conditions ;  and  to  note  these  varia- 
I  ioiiH  is  one  of  the  most  interesting  features  to  the  student  of  this  family 
of  the  Orthoptera. 

In  this  brief  report  all  that  I  have  to  say  in  reference  to  future  proba- 
bilities is  that  there  ao  not  appear  to  be  any  indications  of  immediate 
danger,  although  if  there  should  be  a  succession  of  a  few  more  years 
as  favorable  to  the  increase  of  this  group  of  insects  as  have  been  the 
past  throe  or  four,  there  is  need  to  fear  another  general  locust  scourge. 
However  favorable  these  conditions  should  prove,  there  never  can  be 
another  such  a  general  and  destructive  spread  of  locusts  as  the  country 
experienced  during  theyears  ISTS-'TT,  inclusive,  for  reasons  which  there 
is  no  need  at  present  of  discussing.  That  the  several  species  of  de- 
structive locusts  are  now  on  the  increase  throughout  the  Itocky  Mount- 
ain region  and  portions  of  the  ^N'orthwest  is  quite  evident,  ftom  the 
fEK^t  that  numerous  reports  to  that  effect  are  continually  being  received 
firom  different  portions  of  tiiose  regions ;  and  that  the  ^^  native"  S]pecies, 
as  w^l  as  various  insects,  are  likewise  on  the  steady  increase  is  also 
evident,  since  the  causes  which  permit  of  the  one's  increase  will  also 
assist  or  &vor  that  of  others  of  like  nature. 

By  referring  to  the  following  list  of  locusts  which  were  noticed  in 
larger  numbers  than  usual  while  in  the  Korthwest  this  time,  it  wiU  not 
be  surprising  that  much  i^juiy  was  done  to  the  grasses  upon  the  ranges ; 
on  the  contrary,  the  surprise  will  bo  that  every  spear  of  grass  was  not 
taken: 

Menniria  neo-mexioanOy  Thos.^  common ;  Opomala  hrachypteraj  Scudd., 
not  rare  5  Oxycoryphus  obscurutyThoB.,  common',  Chloealtis  v%ridiSjThos.j 
common ;  Ghloealth  punctulata,  Thos.,  common ;  Acrolophitus  Mrtipes^ 
Say,  common ;  Stenoboihru^  maculipennis^  Scudd.,  common;  St,  asqualis, 
Scudd.,  common ;  St  gracilis^  Scudd.,  common ;  St.  coloradusj  Thos.,  very 
common;  St. curtipmnia, ScndA^ common ;  Oomphocerua clepsydrajScaACi,^ 
common ;  Camnula  pellucidOj  Scudd.,  very  numerous ;  Arphia  teporata  f , 
Scudd.,  common;  A.  tcnebrosa^  Scudd.,  common;  Amocara  elUottii, 
Thos.,  very  common;  Aulocara  sp.,  common;  Spharagemon  CDqualCj 
Scudd.,  common ;  S.  collare,  Scudd.,  common;  Oircotettix  carlingianus, 
Thos.,  common;  0.  undulaim^  Thos.,  common;  Trimerotro^  fontanaf, 
Tho5...  common;  I>isso8teira  caroUnay  Lin.,  common;  Hipptscua  rugosusy 
Scudd.,  common:  IT.  corallipeSy  Hald.,  common;  H.  (f)  neglectus,  Thos., 
very  common;  Phlyhostroma  parvay  Scudd.,  Stenobothrus  'i-maculaUis, 
Thos.,  quite  common  ;  Hadrotetti.v  trifaaciatuSj  Say,  common;  (Edipoda  f 
haydeniiy  Thos.,  common ;  Mcstobregma  kioicaj  Thos.,  common ;  Boopedon 
nubilurn,  Thos.,  common  at  one  or  two  localities ;  Fezotettix  albus.  Dodge, 
common ;  Fez.  nebr ascends ,  Thos.,  common ;  Fez.  borealiSj  Scudd.,  com- 
mon ;  Hespcrotcttix  viridis,  Thos..  common;  Melancplus  femur-rubrumy 
])e  Geer,  common;  M.  atlaniSy  Ililoy,  quite  numerous;  M,  spretuSj  TJhl. 
(MSS.),  swarming  in  some  localities;  M.  cinereuSy  Scudd.,  common;  2L 
paclcardii,  Scudd.,  common;  M.  bivittatusy  Say,  common;  M,  luriduSy 
Dodge,  common;  M.  gladstonii  n.  sp.,  common.  Sully  County,  Dakota; 
M.  infantiliSy  Scudd.,  quite  common ;  M.  kennicottiiy  Scudd.,  raio,  feeds 
on  sagebrush;  M.devastatar^  Scudd.,  common;  and Brachystola  magnaj 
Girai3.  common. 
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NOTES  ON  LOCtrSTS  AT  AND  ABOUT  FOLSOH,  GAL. 

By  Albert  Koebele. 

Alameda,  Cal.,  August  6, 1885. 

Deaii  Sir:  In  accordance  with  your  instructions,  I  went  to  Folsom, 
whence  I  could  visit  the  i)lace  of  the  Natoma  Water  and  Mining  Oom- 
])any5  which  comi)any  has  done  the  most  in  the  destruction  of  locusts. 
1  also  visited  other  i)laces  along  the  foot-hills,  especially  White  Eock 
and  its  surroundings,  which  are  known  everywhere  as  the  breeding- 
grounds  of  the  locusts.  The  Indians  visit  this  place  yearly  for  the  pur- 
pose of  laying  in  a  supply  of  locusts. 

It  will  not  be  necessary  to  relate  in  detail  the  mode  in  which  locusts 
are  collected  by  the  Indians,  but,  in  brief,  it  may  be  said  that  a  funnel- 
shaped  hole  is  made  in  the  ground,  the  walls  of  which  are  smoothed 
with  clay,  and  the  insects  are  then  driven  into  it  and  killed  with  boiling 
water,  aher  which  they  are  dried,  and  thus  may  be  preserved  for  use  at 
any  time.    The  water  is  heated  by  phmging  hot  stones  into  it. 

AH  these  places,  where  the  locusts  were  so  destructive,  are  situated 
just  along  the  foot-hills  of  the  Sierra  Nevada.  These  hills  are  generally 
bare  and  very  dry.  The  best  breeding-pla^e  I  have  seen  (White  Rock) 
consists  of  hills  from  100  to  150  feet  in  height,  entirely  destitute  of  trees 
and  shrubbery,  rocky  on  soine  of  the  highest  parts,  with  red,  sandy 
soil,  which  in  most  places  is  only  a  few  inches  deep,  resting  on  solid 
rock,  the  greatest  number  of  locusts  always  issuing  in  such  places. 

The  Natoma  Water  and  Mining  Company's  land  lies  about  5  miles 
west  of  this.  This  company  owns  8,700  acres.  About  3,350  acres  of 
this  are  under  cultivation;  200  in  fruit  orchard,  consisting  of  plum, 
peach,  and  pear  trees  ;  1,950  in  vineyards,  and  1,200  in  grain ;  the  rest 
is  broken  and  waste  land.  On  the  eastern  side  this  land  rises  to  75  feet 
in  height,  sparingly  covered  with  oaks,*and  well  situated  for  breeding- 
grounds;  yet  the  most  of  the  young  locusts  have  hatched  between  this 
and  the  vineyard,  on  a  bare  slope.  Many  trees  and  shrubs  grow  along  the 
river  to  the  west,  and  very  few  locusts  were  ever  noticed  there  5  yet 
they  appeared  about  the  middle  of  March  in  large  numbers  along  the 
roads,  and  especially  along  the  railroad,  which  runs  through  theso 
grounds,  and  were  noticed  especially  issuing  after  every  rain.  They 
began  to  migrate  about  the  middle  of  April,  and  were  then  from  three- 
eighths  to  five-eighths  of  an  inch  in  length.  The  Natoma  company  at 
once  set  to  work  to  destroy  them.  Along  the  roads  and  on  the  waste  land 
straw  was  set  on  fire,  as  the  **  hoppers"  continually  came  anew  from  the 
hills.  This  fire  was  kept  up  or  renewed  every  few  days  until  about  the 
middle  of  April,  when  the  insects  became  winged.  Each  new  swarm 
would  feed  on  its  dead  and  roasted  companions,  and  if  a  living  indi- 
vidual were  unable  to  rise,  a  half-dozen  locusts  would  at  once  jump  at  it, 
and  in  less  than  five  miuutes  nothing  but  the  legs  would  be  left.  Men 
esi)ecially  employed  for  the  purpose  placed  straw  along  the  waste  land 
ciiul  along  the  roads,  drove  the  insects  into  it,  and  set  it  on  fire  on  both 
sides.    In  this  way  large  quantities  of  locusts  were  destroyed. 

A  channel  about  10  feet  wide  runs  along  the  eastern  part  of  these 
ands,  and  as  the  movement  of  the  locusts  was  such  that  nothing  could 
hinder  it,  they  jumped  right  into  the  water  all  along  this  channel,  and 
were  swept  down-stream,  to  be  collected  in  traps  constructed  for  this 
purpose.  The  traps  were  made  of  a  box  6  feet  long,  3  feet  broad,  ami 
^  feet  high,  wjfch  strong  screens  on  the  sides  to  allow  the  water  to  pass;. 
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Tlieso  traps  woro  placed  along  the  side  of  the  channel.  A  board  ran 
across  the  channel  at  an  angle  of  abont  45°,  and  2  inches  below  the 
water.  In  this  way  all  the  hoppers  were  swept  into  the  box,  and  men 
were  continually  at  work  taking  them  out  into  bags.  In  this  way  200 
bags  of  the  insects  were  collected,  or  about  20  tons,  and  4,500  were 
counted  to  a  pound.  More  than  twice  this  number  were  destroyed  by 
fire.  The  expenses  of  collecting  them  in  the  ditch  were  $200,  while 
those  of  destroying  them  by  fire  amounted  to  83,000 ;  and  yet  no  one, 
in  seeing  the  numbers  that  remained  in  June,  would  have  supposed 
that  they  ever  had  been  molested. 

Very  little  could  be  done  after  the  locusts  became  winged.  The  best 
success,  and  that  very  good,  in  destroying  them  in  this  State  was  by  a 
process  everywhere  used  in  July,  viz,  by  the  use  of  a  mixture  of  1  part 
arsenic  and  3  parts  bran,  moistened  with  sirup  diluted  in  wat^r.  In 
consequence  of  this,  froin  75  to  100  dead  insects  were  counted  inside  of 
four  hours  after  it  had  been  set  out,  on  every  place  in  which  the  poison 
had  been  left,  and  a  few  days  afterward  abont  a  quart  of  them  was  seen 
at  every  interval  of  about  10  feet.  This  poison  was  only  made  use  of 
by  the  Natoma  company  amongst  young  and  non-bearing  vines,  as  there 
would  be  great  danger  in  using  it  amongst  bearing  plants,  since  the 
locusts  will  alwaj^s  give  out  a  brown  substance  after  eating  it  and  soil 
everyOiing  around  them,  and  as  there  is  no  rain  to  wash  it  from  the 
fruits  it  might  have  serious  effects.  It  should  be  kept  away  from  bear- 
ing plants,  or  if  it  is  used  there  no  use  should  be  made  of  the  grapes. 

The  winged  insects  began  to  leave  their  feeding-ground  at  the  begin- 
ning of  J^y^  although  large  numbers  were  still  in  the  Natoma  vine- 
yards when  1  left  there  (July  28),  but  none  in  the  fruit  orchards.  They 
always  began  to  migrate  during  the  hottest  part  of  the  day,  from  10  to 
4,  generally  letting  themselves  be  driven  with  the  wind  at  first,  and 
after  a  little  while  turning  against  it,  to  rise  not  in  swarms,  but  always 
scattered^  more  like  a  snow-storm ;  those  going  high  are  soon  lost  out  of 
sight.  They  were  observed  going  south,  in  this  way,  when  a  mild  wind 
was  blowing  from  the  southeast,  during  several  days  after  the  middle 
of  July.  They  could  be  seen  at  and  after  midday  by  looking  closely 
and  protecting  the  eye  from  the  sun,  some  as  low  as  50  feet,  and  others 
it  was  impossible  to  tell  how  high.  Looking  through  the  opera-glass 
one  could  be  seen  passing  at  every  moment. 

Mr.  Chapman,  of  White  Eock,  told  me  that  late  in  October,  last  year, 
when  nearly  half  way  up  in  the  Sierra  Nevada  Mountains,  one  evening, 
every  little" while  he  saw  one  of  these  hoppers  come  straight  down  as  if 
from  the  clouds,  but  none  could  be  observed  flying  about.  This  would 
prove  that  they  sometimes  must  rise  very  high. 

While  this  year  they  had  already  hatched  early  in  March,  they  ap- 
peared somewhat  later  last  year,  not  before  the  end  of  April,  and  chiefly 
around  White  Eock.  There  they  then  destroyed  everything,  as  they 
remained  all  summer,  while  this  season  they  disappeared  as  soon  as  they 
became  winged,  and  on  my  visit  to  that  place  (July  14  and  15),  I  was 
told  that  no  locusts  were  around.  I  visited  all  those  bare  hills  2  miles 
to  the  east  and  6  miles  to  the  south,  and  found  the  locusts  still  scattered 
everywhere :  but  in  the  valleys,  where  some  water  and  green  grass  could 
bo  found,  they  were  still  very  numerous ;  even  all  the  dry  grass  was 
hanging  fuU  of  them,  feeding  on  the  seeds  as  well  as  on  aU  the  dry  plants. 
As  I  came  across  Olarksville  and  over  the  woody  hills  toward  Marble 
Valley,  I  found  them  plentiful,  feeding  on  leaves  of  the  various  oaks 
and  on  everything  green.  I  have  seen  a  large  patch  of  pines  (Finui 
Mobiniana)  ahnost  entirely  stripped  of  thdr  leaveSi  but  the  mart  of  the 
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leavos  were  lying  on  the  ground,  as  the  locusts  nip  them  off  near  the 
branch. 

Marble  Valley  is  situated  between  woody  hills,  and  here  the  locusts 
iVnl  also  a  great  deal  of  damage.  Higher  up  in  the  hills,  about  IS  miles 
:ibovo  or  east  of  Folsom,  along  the  American  Eiver  and  north  to  tlie 
(Uiiitral  Pacific  Eailroad,  I  was  told  everywhere,  during  my  trip  iu  tbijj 
(liroctiou,  that  the  locusts  appeared  only  occasionally  in  small  places,  but 
Ikto  the  woods  are  plentifally  filled  with  them.  The  ITatoma  company, 
after  all  its  praiseworthy  efforts  to  destroy  them,  loses  nearly  everything. 
TIj  0  pear  trees  were  nearly  stripped  of  their  leaves,  but  the  fruit  was  not 
much  injured ;  the  loss  is  about  4  tons  out  of  60.  Out  of  15  tx)ns  of  apri- 
cots they  lost  one-third.  Fifteen  acres  of  peaches  are  nearly  all  destroyed 
and  nothing  is  left  but  a  mass  of  stones  lying  on  the  ground ;  on  these 
trees  the  foliage  has  not  been  much  iiyured.  The  loss  of  plums  is  slight; 
the  young  trees  were  stripped  altogether.  Coming  to  the  vineyards, 
here  it  looks  bad :  hundreds  of  acres  of  young  plants  look  as  if  dead, 
with  not  a  leaf  left,  and  where  they  cannot  be  irrigated  many  of  them 
must  die,  sinco  they  have  no  protection  from  the  hot  sun  above,  and  no 
rain  to  be  looked  for  for  the  next  three  months. 

As  the  insects  marched  in  a  body,  in  no  particular  direction,  so  long 
as  there  was  food,  they  sometimes  left  a  spot  uninjured.  The  old  plants 
were  eaten  out  from  below  and  from  the  inside,  while  the  insects  were 
yet  unwinged,  but  afterward  they  were  eaten  from  the  top  and  outside. 
Thus  on  trees  the  upper  parts  looked  the  most  bare.  The  pedicels  of 
grapes  were  cut  off,  and  the  ground  was  full  of  grapes,  or  they  were 
still  hanging  in  a  dried  condition  on  the  plants.  Owing  to  the  plants 
being  nearly  leafi.ess  the  grapes  were  burned  by  the  hot  sun,  and  accord- 
ing to  the  last  account  I  have  heard,  very  little  will  be  saved  out  of  the 
1,§00  acres  of  bearing  plants. 

As  to  the  enemies  of  the  locusts,  I  have  found  no  parasites  on  them, 
except  the  files  already  sent  to  you.  I  have  brought  along  several  hun- 
dred locusts,  but  apparentiy  very  few  of  them  are  parasitized.  I  have 
ofton  watehed  the  Tachina  flies  and  their  manner  of  laying  eggs  on  the 
locusts.  They  are  very  restless,  and  every  time  a  "  hopper''  gets  on  the 
wing  they  will  attempt  to  get  between  the  wings.  I  have  held  my  in- 
sect net  in  front  of  me,  folded,  where  they  would  sit  on  it,  and  by  walk- 
ing along  slowly  I  could  notice  them  nicely  going  for  every  locust  that 
flew  up,  and  returning  again  after  their  attempt.  Generally  the  hopper 
will  let  himself  drop  as  soon  as  the  fly  gets  between  his  wings,  and  rub 
the  fly  off  with  his  legs.  These  flies  are  found  everywhere  where  the 
"hoppers"  are,  yet  not  iu  very  great  numbers,  although  the  ground  be- 
neath the  fruit  trees  at  Natoma  was  full  of  their  pupae,  and  all  the  "  hop- 
pers'^  which  were  here  dead  by  the  thousands  were  destroyed  by  them. 

At  White  Rock  the  locusts  died  by  tons  during  May,  but  I  was  un- 
able to  find  out  the  reason.    They  would  sneak  into  any  shady  place, 
under  houses,  iu  cellars,  under  boards,  &c.,  and  die.    Tbe  air  was  full 
of  the  bad  smell  from  the  decaying  insects.    All  tbe  wells  and  holes  were 
ull  of  them ;  they  were  so  abundant  that  they  had  to  be  shoveled  away 
rom  the  entrances  to  the  houses.    Mr.  Chapman^  who  had  1,000  fowls, 
SOO  of  which  were  turkeys,  had  fed  them  and  his  pigs  besides  on  nothing 
>ut  locusts  for  five  weeks.    Two  hundred  of  the  turkeys  died  from  tbe 
rjifects  of  eating  them  5  their  crops  were  found  dried  up.    I  have  exam- 
ned  the  ground  carefully  wherever  the  locusts  died  in  such  numbers, 
^nd  have  found  some  of  the  diptorous  pupse,  yet  not  sufficient  to  prove 
^lat  they  were  the  destroyers.    Still,  everything  had  been  scratched 
kVQT  and  over  by  the  hungry  fowls  after  tlie  hoppers  had  left.   There 
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may  have  been  some  other  cause  besides  the  flies,  but  it  was  not  hunger, 
for  at  that  time  plenty  of  food  was  left. 

The  Ghalcid  which  I  have  Already  sent  you  seems  to  bo  parasitic  on 
the  Dipterous  larvae  while  they  are  still  in  the  locust.  This  will  be  easier 
for  you  to  decide.  I  am  only  certain  that  they  were  inside  of  the  'hop- 
pers and  came  out  >with  the  Dipterous  larvse  issuing  from  their  pupre. 
Since  that  was  sent  two  more  have  been  bred  from  Dipterous  pup®  ob- 
tained from  the  'hoppers. 

When  infected  with  Dipterous  larv©  the  'hoppers  lose  the  power  of 
their  wings,  or  do  not  make  use  of  them  as  in  the  healthy  state,  yet  they 
are  still  very  active.  I  have  found  them  still  alive  after  the  larvie  had 
left  them.  The  larvae  will  nearly  always  come  out  on  top  of  the  neck, 
or  between  the  epicranium  and  prothorax;  if  there  is  a  hole  hero  the 
larvoj  have  nearly  always  left  their  prey ;  sometimes  others  may  still  be 
found,  as  their  number  varies  from  one  to  six  in  each  locust  in  several 
hundred  which  I  have  examined.  In  one  instance  I  found  three  young 
larvae  in  one  of  them  which  already  had  this  hole  on  the  neck,  showing 
that  the3'  were  evidently  of  another  brood;  this  fellow  was  not  very 
lively  any  more. 

While  at  rest,  if  any  wasp,  fly,  or  other  insect  came  near  them,  they 
would  always  lift  their  hind  legs  in  a  vertical  position,  and  keep  them 
so  until  the  danger  was  over.  The  many  poaches  on  the  ground  at- 
tracted a  large  number  of  insects,  but  none  were  noticed  interfering 
with  the  locusts ;  all  joined  in  devouring  the  fruit ;  even  their  enemies, 
the  flies,  very  seldom  tried  to  fly  after  them.  I  saw  one  Digger-wasp 
devouring  a  fresh  locust  in  the  grass ;  another  of  t^e  same  species  was 
flying  about  and,  seeing  its  companion,  joined  him.  They  were  driven 
away,  but  always  came  back  to  look  for  it  I  did  not  see  any  in  the  act 
of  killing  a  locust.* 

Various  birds  were  seen  eating  them,  amongst  them  a  flock  of  about 
five  hundred  blackbirds,  which  came  to  a  certain  place  every  day  where 
the  locusts  were  very  numerous. 
Yours,  respectfully, 

ALBERT  KOBBBLB. 

Prof.  C.  V.  Riley. 


INSECTS  AFFECTIITG  FALL  WHEAT. 

By  F.  M.  Webster,  Special  Agent 

Lapatkttb,  Ind.,  October  15, 1885. 

SiK :  I  horcwith  submit  my  report  npon  tlie  insoots  obseryed  affootmg  smaU  grains, 
more  OHpecially  wheat,  daring  the  season  of  1885. 

For  the  clctermiuatiou  of  material,  as  well  as  for  numberless  other  favors,  I  am  in- 
debted to  yourself  and  your  assistants.     Whatever  advance  I  have  been  able  to  make 
in  the  study  of  these  species  has  been  largely  due  to  your  aid. 
Respectfully  submitted, 

P.  M.  WEBSTER, 

Special  Agent 
Dr.  C.  V.  RiLKY, 

Uvited  Stales  EntomoJogiit 

IsosoMA  TRiTici  Riley,  and  I.  Grande  Riley. 

At  the  time  of  makin^f  my  report  last  year  these  two  species  wore  en- 
sconced in  the  straw  as  larva3.  By  the  ITth  of  October  nearly  all  of  those 

•  The  Chalcid  referred  to  by  Mr.  Koebele  from  Tachina  pupce  is  Chaloie  ovata  Say, 
the  specimens  very  variable  in  size,  and  some  measuring  only  3"»°™  in  length.  The 
Digger-wasp  is  a  ^  Priononyx  atrata,  asldudlyrorifiedby  Mr.  E.  T.  Creison.— C.  Y.  B. 
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larvao  had  passed  to  the  pupa  state,  and,  with  the  exception  of  the  ap- 
pearance of  two*  small,  wingless  females  of  tritici  on  the  20th  of  the 
same  month,  nothing  further  transpired  to  indicate  that,  under  normal 
conditions,  they  would  transform  to  adults  and  emerge  before  the  fol- 
lowing spring. 

As  the  weather  became  cooler,  during  the  last  of  November,  wo 
placed  a  quantity  of  infested  straws  in  a  glass  jar,  and  this  was  kei)t 
in  a  room  where  the  temperature  was  continually  from  C8®  to  70^  F., 
the  remainder  of  the  straw  being  allowed  to  remain  out  of  doors. 

Nothing  appeared  in  the  jar  until  the  7th  of  December,  when,  in  the 
morning,  a  single  wingless  female  of  tritici  was  found  crawling  about 
on  the  inside  of  the  glass.  She  was  very  small,  seemed  feeble,  and,  in 
fact,  died  during  the  afternoon  of  the  same  day. 

On  the  following  day  a  second  female  appeared,  in  all  respects  like 
the  fir^t,  only  more  active,  stronger,  and  larger.  A  third  example  made 
her  appearance  on  the  11th,  followed  by  another  on  the  14th,  and  another 
on  the  ICth,  all  females,  wingless,  and  all  tritici. 

As  fast  as  they  emerged  from  the  straw  they  were  placed  on  growing 
wheat  plants,  covered  with  largo  glasses,  but  none  seemed  in  the  least 
inclincil  to  oviposit ;  all  were  apparently  in  search  of  some  avenue  of  es- 
cape from  their  confinement,  and  refused  to  remain  on  the  plants  for 
any  length  of  time. 

Another  female  appeared  on  the  22d,  and  in  the  mean  time  two  had 
died.  This  state  of  aflairs  continued  until  the  3d  of  January,  when  the 
only  remaining  female  was  found  dead.  Another,  however,  appeared 
during  the  same  evening. 

From  this  time  until  the  14th  of  February  adults  continued  to  emerge, 
but  after  this  date  none  were  noticed,  although  the  straw  was  kept  in  the 
jar  until  June.  The  attempt  to  induce  them  to  oviposit  had,  from  first 
to  last,  proven  a  total  failure.  The  question  of  what  had  become  of 
grande  was  now  the  foremost. 

The  infested  straw  had  been  taken  from  very  near  the  exact  spot  in 
the  field  where  females  of  that  species  had  been  observed  to  oviposit  iu 
great  numbers,  and  yet  not  a  single  one  had  been  obtained.  The  re- 
sult could  be  summed  up  in  just  three  words,  females,  wingless,  tritici. 

The  straw  remaining  outside  was  again  divided,  the  major  portion  be- 
ing taken  indoors.  But,  with  the  exception  of  demonstrating  that  tritici 
would  begin  to  emerge,  whenever  the  temperature  rose,  during  the  day, 
to  about  G20  F.,  altliough  it  might  sink  to  30^  F.  during  the  night,  the 
results  were  as  unsatisfactory  as  before. 

The  last  of  these  straws  were  taken  indoors,  but  the  results  did  not 
differ  in  the  least.  It  was  now  the  20th  of  March,  and  a  limited  number 
of  straws  still  remained,  in  breeding-cage  No.  38,  placed  therein  on  tho 
Cth  of  June  of  the  previous  summer. 

These  straws  had  been  transplanted  from  a  field  of  wheat  near  Ox- 
ford, Ind.,  and  a  number  of  females  of  grande  had  been  placed  in  tho 
cage,  where  they  had  been  observed  to  oviposit  on  the  Cth  of  June  of 
last  year,  the  day  the  straws  were  transplanted. 

The  straws  were  frequently  watered,  and  kept  in  growing  condition,  so 
that  they  matured  simultiineously  \vith  those  in  the  field  from  which 
;hey  were  taken,  and  it  was  in  this  condition  that  they  were  brought  to 
La  Fayette,  when  we  changed  our  location  in  November. 

The  cage  had,  soon  after  the  change,  been  placed  in  a  sheltered  loca- 
tion outside  one  of  the  university  buildings,  where  it  still  remained. 

On  the  23d  of  March  a  single  adult  ai)pearcd  in  tho  cage,  followed 
Inring  the  remainder  of  the  month  and  the  first  week  of  April  by 
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Others  at  long  intervals,  but  they  were  all  tritici  and  like  those  pre- 
Tioiisly  bred  from  the  other  straws. 

To  settle  the  matter  beyond  the  possibility  of  an  error,  after  the 
adults  had  ceased  to  emerge,  we  proceeded  to  slit  open  the  straws  with 
a  view  of  learning  if  any  pupos  of  grandc  remained  to  emerge  later  in 
the  season,  or  if  any  had  died  and  thus  failed  to  appear. 

As  we  cut  open  the  last  straw,  and  found  it,  like  all  of  the  others, 
devoid  of  Isosoma  in  any  condition  or  stage  of  development,  the  last 
cine  to  the  enigma  we  sought  to  unravel  seemed  to  vanish. 

Up  to  the  20th  of  April  inclement  weather  during  a  large  portion  of 
the  time  kept  us  from  making  extensive  observations,  but  during  the 
remainder  of  this  month  we  were  almost  continually  in  the  fields,  search- 
ing carefully  any  young  wheat  plants  showing  injuries  at  all  suggestiveof 
the  work  of  Isosoma,  As  much  of  the  wheat  had  been  seriously  aft'ect^d 
by  the  extremely  severe  winter  just  passed  (not  only  were  many  of  the 
plants  killed  to  the  ground,  but  many  others  even  up  to  the  time  of 
ripening  showed  the  effects  of  less  serious  injuries),  our  task  was  alike 
tedious  and  unremunerative ;  although,  had  we  at  that  time  known 
what  we  have  since  learned,  and  directed  our  attention  to  the  healthy 
plants  instead,  the  results  might,  possibly,  have  been  more  satisfactory. 

After  the  1st  of  May,  previous  labors  in  this  direction  having  been 
so  discouraging,  we  devoted  less  time  to  inspection  of  the  plants,  but 
such  as  gave  evidence  of  unnatural  or  retanled  development  wore 
critically  examined,  and,  as  we  were  almost  daily  in  the  wheat-fields 
searching  for  the  wheat  and  grass  saw-flics,  our  attention,  though  not 
exclusive,  was  continually  directed  to  the  matter.  On  the  Ist  of  Juno, 
from  a  narrow  strip  of  timothy  and  blue-grass,  bordering  a  small  field 
of  spring  wheat,  on  the  university  farm,  we  swept  two  females  of 
Isosoma  grande,  and  on  the  next  day,  in  a  field  of  wheat  that  had  been 
swept  over  on  the  29th  of  May  without  capturing  a  single  one,  several 
more  were  taken — all  females.  Determined  now  to  solve  the  mystery 
of  these  insects  having  so  long  evaded  search,  a  thorough  examination 
of  the  growing  wheat  was  begun,  excepting  only  the  very  few  now  in 
head. 

Wo  found  (1)  that  it  was  the  apparently  healthy  plants  that  were  in- 
fested, and  (2)  that  little  or  no  trace  of  the  insect  was  to  be  discerned 
from  outside  appearance  until  after  the  adult  had  emerged,  and  (3)  that 
the  larva  did  not  as  a  rule  attack  the  culm  after  the  manner  of  others 
of  the  same  genus,  but  confined  its  work  to  the  undeveloped  head,  and, 
as  the  upper  sheath  and  leaf  continued  to  grow,  the  att'ected  part  was 
concealed  until  later  in  the  season.  We  now  found  the  species  grande  in 
all  of  its  stages  in  the  plants,  and  also  found  plants  from  which  the  adult 
bad  emerged,  and,  while  the  wheat  head  was  almost  invariably  entirely 
<':iten  away,  in  some  cases  the  larva  had  evidently  pupat-ed  before  the 
work  of  destruction  was  complete,  and  a  distorted,  misshapen  head  was 
\n\t  forth,  and  while  all  infested  plants  were  more  or  less  dwarfed,  it  by 
no  means  followed  that  all  such  plants  were  infested. 

As  nothing  definite  respecting  the  pre\ious  history  of  this  field  could 
be  learned,  our  attention  was  directed  to  one  ot"  the  experiment  plats 
on  the  university  farm. 

Tliis  plat  was  sown  on  the  20th  of  September,  1834;  much  later,  we 
were  informed,  than  the  field  previously  mentioned,  and  at  the  beginning 
of  ^vinter  the  plants  were  much  smaller.  Notwithstanding  this,  it  was 
i'ully  as  difiicult  to  distinguish  the  infested  plants  by  a  superficial  in- 
spection, although  they  were  nearly  it'  not  quite  as  numerous. 

Whether  the  females  of  tritici  exercise  any  discrimination  in  the 


314         REPORT   OP   THE   COMMISSIONER   OF  AGRICULTURE. 

selection  of  the  plants  in  which  they  oviposit  is  uncertain,  but  that  those 
of  grande  do,  to  a  marked  degree,  there  is  every  reason  to  believe. 

During  the  ovipositing  season  of  1884,  and  also  that  of  the  present 
year,  when  the  females  of  grande  were  very  abundant  over  those  pnrt- 
of  the  wheat  fields  where  the  grain  was  very  thin,  scarcely  any  could  bo 
found  where  the  plants  were  thickly  set. 

When  the  plants  stand  at  a  distance  from  each  other  there  is  a  tend- 
ency to  throw  out  large,  strong,  vigorous  "stools"  slightly  less  advanced 
than  the  main  plant,  and  these  are,  to  a  very  notable  extent,  selected  by 
the  females  in  which  to  oviposit,  but,  contrary  to  an  opinion  expressed 
in  our  report  last  year,  they  invariably  choose  the  upper  joint  from  first 
to  last  during  the  season. 

This  seems  the  proper  place  to  present  some  facts  bearing  upon  the 
date  of  oviposition,  and  the  relation  that  the  two  species  sustain  toward 
each  other.  And  in  this  we  do  not  wish  to  be  understood  as  doing  more 
than  arrange  the  facts,  to  the  best  of  our  judgment,  in  their  proper  posi- 
tion with  reference  to  these  two  questions,  and  therefore  not  expressing 
any  opinion  on  our  part  as  to  what  the  results  of  future  studies  may  or 
may  not  prove. 

Whatever  bearing  the  fact  of  grande  having  been  found  in  spring,  in 
the  larval  stage,  in  wheat  sown  late  the  previous  autumn,  may  have 
on  the  matter,  it  seems  to  us  it  is  largely,  at  least,  in  favor  of  spring 
oviposition.  ' 

It  is  nowise  probable  that  the  parent  female  could,  in  the  fall,  dis- 
tinguish between  a  plant  that  would  survive  the  winter  and  one  that 
would  not,  particularly  if  the  winter  was  one  of  unusual  severity,  as  was 
the  case  with  that  of  1884-'85.  So,  then,  we  might  reasonably  expect  that 
those  plants  that  failed  to  survive  would  contain  very  nearly  their  pro 
rata  of  larvae  or  eggs,  it  is  immaterial  which,  as  all  larvae  would,  it  seems 
to  me,  sooner  or  later  perish  of  starvation.  If,  as  was  the  case  last  win- 
ter, from  25  to  75  per  cent,  of  the  plants  failed  to  survive,  we  might 
reasonably  look  for  a  notable  decrease  in  the  number  of  adults  that 
would  emerge,  whereas  they  were,  if  anything,  more  abundant  the 
present  season  than  they  were  during  the  preceding.  Then,  too,  if  the 
eggs  had  been  deposited  in  autumn,  the  larva  would  have  been  found 
in  plants  suffering  from  various  degrees  of  iiyury  by  reason  of  the 
severe  winter,  while  with  industrious  searching  they  were  not  so  found. 
But,  allowing  the  females  of  early  spring  to  possess  the  same  sense  of 
discrimination  that  is  shown  by  those  appearing  in  June,  we  should 
expect  them  to  oviposit,  not  in  the  largest  and  toughest  plants,  but 
rather  in  the  tender,  vigorous  stools,  just  where  I  found  the  larvae,  pupae, 
and  adults,  as  previously  stated. 

Again,  even  though  we  admit  gramde  to  be  the  offspring  of  triticij 
there  are  not  enough  facts  at  hand  to  indicate  that,  in  this  latitude,  at 
least,  enough  emerge  in  the  fall  to  produce  the  former  species  in  any 
such  numbers  as  appeared  in  June. 

On  the  other  hand,  the  adults  could  not  have  emerged  the  present 
year  much  prior  to  the  25th  of  March ;  in  fact,  the  snow  had  hardly  dis- 
ippeared  from  the  fields  by  the  15th.  This  would  give  us  a  period  of 
%  little  over  two  months  intervening  between  the  emerging  of  the  mother 
•nsect  and  the  appearance  of  adult  progeny. 

That  during  the  earlier  part  of  this  period  the  temperature  was  at 
cimes  quite  low  is  shown  by  the  following  table  taken  from  tho  records 
if  the  signal  station  at  Purdue  University : 

average  mean  daily  temperature  of  last  fifteen  days  of  March,  1885, 
£>iO  82 :  same  for  first  fifteen  days  of  April,  43o.05 ;  same  for  last  fifteen 
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days  of  April,  56^.26 ;  same  for  fxst  fifteen  days  of  May,  52^.30 ;  same 
for  last  sixteen  days  of  May,  660.26. 

The  average  temperature  from  the  15th  to  the  22d  of  March  was  150.87. 
On  the  23d,  the  day  my  first  adult  appeared  out  of  doors,  the  averago 
tem])eraturo  had  risen  to  26^.50. 

Tliosc  figures  are  also  interesting  as  indicating  the  influence  of  me 
teorological  conditions  upon  the  insect  in  its  earlier  stages,  and  how  lit 
tie  aid  wo  may  expect  from  this  direction  in  keeping  the  pest  in  check. 

While,  as  above  indicated,  we  have  no  facts  that  enable  us  to  account 
for  the  appearance  of  grandCj  except  that  they  are  the  offspring  of 
triticij  it  does  not  seem  to  necessarily  follow  that  all  eggs  deposited  in 
early  spring  develop  into  grande. 

The  adult  tritioi^  bred  the  20th  of  June,  1884,  together  with  the  dead 
adult  found  a  few  days  later,  were  both  from  plants  removed  from  a 
field  near  Bloomington,  111.,  the  9th  of  May,  both  straws  showing  am- 
ple evidence  that  these  adults  were  the  result  of  spring  oviposition, 
thereby  raising  the  perplexing  question  as  to  what  condition  or  environ- 
ment is  necessary  to  cause  some  eggs  to  produce  grande  and  others 
tritici,  a  question  that  I  am  not  in  a  position  to  answer. 

Another,  if  possible  more  puzzling,  complication  arises  from  the  fact 
that,  among  all  of  the  specimens  of  tritici  or  grande  that  I  have  either 
bred  or  captured,  not  a  single  male  has  been  observed,  and  all  have  been 
closely  scanned  with  this  point  in  view,  except  such  as  were  transferred 
from  the  field  to  plants  under  cover  for  the  purpose  of  securing  eggs 
for  future  experimentation. 

All  observations  relative  to  the  period  during  which  grande  exists  in 
the  adult  verify  those  made  last  season. 

An  occasional  adult  was  observed  on  spring  wheat,  but,  although  the 
grass-land  where  the  two  first  females  were  taken  was  swept  over 
again  and  again,  no  additional  examples  were  obtained. 

We  now  have  wheat-straw  reared  under  cover  of  Swiss  muslin,  and 
also  straw  taken  from  the  fields,  in  both  of  which  I  know  grande  to  have 
oviposited,  and  besides  these  a  good  supply  of  plants,  reared  during 
the  present  autumn,  also  under  cover  of  muslin. 

By  breeding  and  experimentation,  both  indoors  and  out,  we  may  hope 
to  obtain  some  light  on  the  obscure  points  in  the  life-history  of  these 
insects. 

THE  GRAIN  SPIIENOPnonUS. 

{Sphenophortis  parvultiSj  Gyll.) 

Soon  after  locating  temporarily  at  Oxford,  Ind..  in  June,  1884,  my  at- 
tention was  several  times  called  to  the  fsbct  that  a  field  of  rye,  near  town, 
had,  the  previous  season,  when  fully  headed  out,  been  affected  by  some 
(lithculty  which  caused  many  of  the  straws  to  wither  and  die  from  the 
ixround  upward.  Durin<^  the  latter  part  of  June  a  similar  trouble  was 
observed  in  a  rye  field,  and  an  examination  of  some  of  these  affected 
straws  revealed  the  seat  as  well  as  the  source  of  the  trouble.  Between 
the  first  and  second  joints  above  the  ground  was  found  a  small,  robust, 
white  larva,  with  a  brown  head.  As  the  bodies  of  these  larvae  were 
sufficiently  large  to  fill  the  cavity  in  the  straws,  we  supposed  that  they 
must  have  reached  very  nearly  their  maximum  growth,  as  there  was  no 
evidence  that  they  left  one  straw  to  enter  another. 

Attempts  to  breed  these,  however,  proved  altogether  abortive,  and  a 
second  lot  was  secured  with  no  better  success. 

On  the  1st  of  July  we  found  in  wheat  straw  not  only  larvae  in  all 
respects  like  those  found  in  rye,  but  eggs  also,  in  the  same  position. 
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This  portion  of  tlie  straw,  that  is,  the  space  between  the  first  and 
second  joints  above  the  ground,  very  frequently  differs  from  that  further 
up,  by  being  nearly  or  quite  solid,  and  consisting  of  a  very  juicy  sub- 
stance. And  through  the  hard  outer  wall  of  this  part  of  the  straws, 
where  the  eggs  were  found,  were  small,  slit-like  i)unctures,  made  by  the 
parent  insect  in  order  to  introduce  her  egg. 

On  the  11th  of  June,  of  the  present  year,  these  larvje  were  found  in 
the  stems  of  wheat  as  they  had  been  on  several  occasions  the  previous 
season,  and  on  the  next  day,  the  12th,  much  of  the  obscurity  which  had 
heretofore  hung  about  the  matter  was  dissolved  by  finding  two  adult 
females  of  this  species  puncturing  the  lower  part  of  straws  in  a  i>hit  of 
barley  on  the  university  experiment  farm,  a  contiguous  plant  showing 
a  freshly-made  puncture  inievery  way  resembling  those  being  excavated 
by  the  two  females,  and  also  those  noted  the  previous  summer. 

Profiting  by  previous  failures  we  did  not  now  attempt  to  rear  the 
larv®  in  confinement,  but  watched  carefully  for  any  changes  in  the  fields, 
in  order  to  determine  what  became  of  these  larv®  after  they  had  out- 
grown their  habitation  in  the  straws,  as  it  was  now  apparent  that  they 
could  not  acquire  their  full  growth  therein. 

On  the  2d  of  July  many  had  left  the  straws,  and  were  then  feeding 
on  the  roots,  thereby,  to  a  greater  or  less  degree,  injuring  straws  con- 
tiguous to  the  one  originSly  infested.  We  now  transplanted  to  the 
breeding  cage  a  clump  of  healthy  wheat  straws,  and  among  the  roots 
of  this  placed  a  number  of  half  to  two-thirds  grown  larv®  tcom  about 
roots  in  the  fields. 

On  the  7th  of  July  the  larvre  were  doing  considerable  damage  to 
spring  wheat,  working  both  in  the  straw  and  among  the  roots. 

On  the  16tii  of  July,  in  a  field  of  oats  near  Goodland,  Newton  County, 
Indiana,  what  seemed  nearly  a  full-grown  larva  was  found  feeding 
among  the  roots. 

The  larva),  on  reaching  maturity,  apparently  crawl  to  one  side  and 
construct  a  rude  earthen  cell  in  which  to  transform ;  at  least  no  pupsB 
were  found  among  the  roots  of  the  grain. 

On  the  24th  of  July  some  of  the  larvae  placed  in  the  breeding  cage 
on  the  2d  instant  had  pupated,  and  pupse  were  also  found  in  the  fields. 

A  number  of  clumps  of  injured  grain  were  examined  that  had  grown 
among  young  clover,  but  the  larvj©  had,  so  far  as  could  be  seen,  confined 
their  work  to  the  grain. 

On  the  11th  of  August,  two  adults  appeared  in  the  breeding  cage,  fol- 
lowed a  few  days  later  by  another,  after  which  no  more  emerged.  But 
as  larva)  were  observed  on  the  11th  of  June,  and  eggs  were  found  hist 
season  on  the  1st  of  July,  it  is  more  than  probable  that  their  breeding 
season  and  consequent  period  of  emerging  is  considerably  protractcil. 
There  is  but  que  brood  in  a  season,  as  the  adults  are  found  in  great 
numbers  in  northern  Illinois,  from  October  to  May,  hibernating  under 
boards,  old  rails,  and  like  rubbish. 

Dr.  Kiley  is,  I  believe,  authority  for  the  fact  that  this  species  also  in- 
jures corn  in  Missouri,  and  we  have  also  observed  the  adults  punctur- 
ug  young  corn  in  June,  just  below  the  surface  of  the  ground. 

THE  WHITE  GRUB. 

{Lachnostema  fuscay  Froh.) 

jChat  injuries  caused  by  the  previoasly-mentioned  species  are  fre- 
m^ntly  attributed  to  the  one  now  under  oonsideratioiii  by  farmers  at 
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least,  wo  aro  thoroaghly  convinced.  These  larv»  are,  however,  clearly 
and  at  all  times  distinguishable  from  those  of  the  Sjphenaphorus  oy  their 
fully-developed  legs  aud  t^e  internal  dark  color  ho  noticeable  in  tbo 
posterior  segments.  The  White  Grub,  however,  is  a  by  no  means  in- 
significant enemy  of  the  small  grains. 

During  autumn  there  is  hardly  a  field  of  wheat  hero  m  Indiana  that 
does  not,  to  a  greater  or  less  extent,  show  the  effects  of  their  voracious 
appetites. 

Tbeii-  method  of  work  in  the  grain  fields  seems  to  be  much  more 
erratic  than  in  grass  lands,  as  the  many  clusters  of  from  two  to  twenty, 
or  perhaps  more,  dead  plants  that  have  been  eaten  oft'  below  tbc  suri'ace 
will  illustrate. 

Their  work  in  spring  wheat  and  oats  during  spring  is  usually  less 
noticeable,  and  wo  have  never  observed  the  grubs  feeding  on  the  roots 
of  spring-sown  grain  later  than  the  15th  of  May.  This  is,  no  doubt, 
largely  due  to  the  fact  that  the  fresher  and  more  tender  roots  of  the 
weeds  and  grass  that  spring  up  in  the  fields  offer  more  tcm]>ting  morsels. 

THE  TAKNISHED  PLANT-BUG. 

{Lygns  ItJieolariSj  Bcauv.) 

Adults  were  observed  in  numbers  about  equal  to  those  of  last  season, 
extracting  the  milk  from  immature  kernels  of  wheat,  api>arently  being 
much  more  destructive  to  the  spnng  than  the  fall  varieties. 

EuscmsTUS  FissELis  Ublcr. 

These  also  were  depredating  in  tho  same  manner,  but  in  greater  num- 
bers than  last  year.  After  the  fall  wheat  had  become  too  advanced  to 
afford  them  the  requisite  supply  of  food,  they  gave  spring  wheat  their 
undivided  attention,  and  must  have  dono  considerable  injury. 

Ds^OGORis  RAPIDUS,  Say. 

Although  not  aware  of  this  species  having  been  reported  as  injurious 
to  small  grain,  we  were  not  surprised  to  observe  adults,  in  limited  num- 
bers, in  company  with  tlio  two  species  previously  mentioned,  depredat- 
ing on  both  fall  and  spring  wheat  in  i)recisely  the  same  manner  as  the 
others. 

i^o  inconsiderable  injury  to  the  wheat  crop,  and  in  particular  to  tbo 
spring  varieties,  {jjcems  to  be  due  to  the  witbering  and  shrinking  up  of 
portions  of  the  beads  while  tho  kernels  are  filling.  Sometimes  the  n]>- 
per  half,  or  pcrhapsonc  third  of  the  head,  willwither,  or  very  frequently 
tho  trouble  will  atlcct  only  a  cluster  of  one,  two,  or  perhaps  morckeniels, 
while  tho  remainder  will  be  in  good  condition.  The  result  of  this  is  ihat. 
many  kernels  are  aborted,  and  eventually  go  over  with  tho  chafi'  when 
tlirasbed,  and  sometimes  there  is  no  kernel  whatever  in  the  glumes. 

While  this  may  not  be  due  to  the  punctures  of  any  or  all  of  the  three 
species  of  Ilemiptcra  mentioned,  this  much  is  certain  :  First,  tho  trouble 
was  ujore  noticeable  where  these  insfits  nppenred  the  most  abundant; 
second,  tho  trouble  was  not  perceptible  until  these  insects  began  their 
work;  and,  third,  the  heads  of  wheat  reared  under  a  Iranic-work  of 
boards  covered  with  Swiss  muslin,  and  consequently  protected  from  aU 
ii.5H"vt  attack,  exhibited  no  injury  of  this  nature. 
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DlEDROOBPHAIiA  FLAVIOEPS,  RilOy. 

Dr.  Riley,  himself,  states  (American  Entomologist^  vol.  3,  p.  78)  that 
this  species  was  injurioas  to  both  wheat  and  oats  in  Texas  in  1856,  and 
we  refer  to  it  here  only  to  record  the  fact  of  eggs  and  larvae  being  fonnd 
in  the  lower  part  of  oat  straws  on  the  10th  of  tfuly.* 

THE  OHINOn-BUG. 

{Blis9U9  leucopterusj  Say.) 

The  habits  of  this  insect  were,  the  present  season,  somewhat  in  con- 
trast with  what  they  were  as  we  knew  them  in  northern  Dlinois,  fifteen 
to  twenty  years  ago,  when  their  first  depredations  in  fields  of  sripng 
wheat  were  marked  by  small  spots  of  injured  grain,  these  growing 
larger  a6  the  insects  became  older  or  more  numerous. 

The  present  season,  the  adults  took  possession  early  in  May,  and  dis- 
tributed themselves  so  uniformly  over  the  field  that  by  the  20th  of  July 
there  was  but  one  affected  spot,  and  that  the  whole  field.  The  insect 
seemed  to  gradually  and  with  perfect  uniformity,  extract  the  life  from 
the  entire  field. 

Last  season  they  were  extremely  abundant  in  a  field  of  fall  wheat 
that  had  been  badly  killed  out  from  some  cause,  and  therefore  was  not 
only  thin  on  the  ground  but  backward  in  ripening.  There  had  sprung 
up  a  thick  growth  of  Bottle-grass  {Setaria  glauca),  and  when  the  grain 
was  harvested,  the  11th  of  July,  we  expected  to  witness  a  genuine  mi- 
gration. But,  instead  of  this,  the  bugs  simply  transferred  their  atten- 
tion to  the  Bottle-grass,  and  subsisted  thereon  until  they  had  fidly  de- 
veloped. 

When  molting  for  the  last  time,  in  August,  the  pupse  crawled  down 
into  the  stubble,  where  the  straw  had  been  cut  off  between  joints,  and 
left  their  cast-off  skins  in  the  cavities.  I  have  counted  upwards  of 
twenty  of  these  in  a  single  cut  stalk. 

In  one  such  stalk,  among  the  dried  meltings  and  two  or  three  dead 
bugs,  I  found  a  species  of  Mermis,  which  fact  would  lead  to  the  sus- 
picion that  these  parasitic  worms  infest  the  Ohinch-bug  as  well  as  other 
insects. 

THE  WHEAT  MTDGE. 

(IHplosis  triticij  Kirby.) 

In  my  previous  report  upon  this  insect  were  recorded  all  obseiTa- 
tions  up  to  the  15th  of  September,  1884.  Adults  were  bred  from  volun- 
teer wheat  on  the  23d,  and  again  on  the  30th ;  and  on  the  1st  of  October, 
Irom  a  field  of  wheat  near  Oxford,  Ind.,  sown  among  corn  during  lhi» 
hist  week  of  the  preceding  August,  I  swept  a  number  of  adults,  aiul 
Dii  the  3d,  under  the  sheaths  of  some  of  the  wheat  plants,  I  found  younj; 
arvie. 

'  These  eggs,  judging  from  alcoholic  specimons  sent  by  Mr.  Webster  in  July,  ltt84, 
•i'e  laid  iu  a  regular  row.  A  separate  slit  is  made  for  the  reception  of  each  egg,  no 
natter  hovr  closely  they  approach  each  other.  In  some  cases  only  a  mere  film  of  the 
itraw  bcparates  them.  The  egg  itself  is  1.2"""™  long,  and  about  six  times  a6  long  as  iiH 
*entral  width.  Its  protruding  portion;  about  one-sixth  of  its  length,  is  closed  VfiXh  a 
"P,  the  diameter  of  which  is  as  great  as  the  widest  portion  of  the  egg.  The  o^g  i» 
/oasiderably  bent,  and  thickest  at  the  end  inside  the  straw.  The  inclosedpart  o?  the 
■p  rrf-'i^ifth    vhile  the  exposed  portion  has  the  color  of  the  straw. — C.  V.  E. 
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This  field  was  located  at  least  a  half  mile  fix>m  any  other  whereon 
wheat  or  ryo  had  been  raised  daring  the  season,  and  from  it  I  again  ob- 
tained adult  midges  on  the  lOth,  and  again  on  the  Idth  of  October.  On 
the  16th  of  the  same  month  the  adults  were  also  very  abundant  about 
volunteer  wheat  in  the  fields.  On  going  out  just  before  sunset,  and  lying 
down  among  the  plants,  I  could  see  them  fiying  about  in  great  num- 
bers between  and  just  above  the  plants.  They  were  again  observed  in 
this  locality  on  the  24th,  after  there  had  been  several  nights  of  suili- 
ciently  low  temperature  to  freeze  water  to  the  depth  of  half  an  inch. 

My  last  observation  for  the  year  waa  under  date  of  3d  of  Kovembor, 
on  which  date  an  adult  appeared  in  a  breeding  cage  containing  volun- 
teer wheat.  This  cage  had  been  kept  continually  out  of  doors,  and  was 
the  same  from  which  adults  werci  obtained  on  the  23d  and  30th  of  Octo- 
ber. 

The  first  adult  observed  the  present  season  appeared  about  my  lamp 
on  the  evening  of  the  20th  of  May,  from  which  date  they  were  observed, 
under  the  same  circumstances,  in  increasing  numbers,  until  by  the  Ist 
of  June  they  were  very  abundant. 

But  a  single  individukl  was  observed  in  the  fields  during  this  time, 
perhaps  because  only  an  occasional  head  was  to  be  seen  in  the  early- 
sown  wheat,  and  it  was  not  until  the  10th  of  June  that  pollen  was  noted 
on  the  wheat  heads. 

On  the  13th  of  June,  in  the  field  near  Oxford,  Ind.,  where  I  had  ob- 
served the  insects  so  lato  the  previous  autumn,  I  found  nearly  full-grown 
larvte  on  the  heads  of  wheat  and  also  swept  adults  from  the  grain. 

Failing  to  find  either  larvao  or  adults  in  the  fields  about  La  Fayette, 
Ind.,  I  again  visited  the  Oxford  field  on  the  19th  of  June,  and  found 
both  larvsB  and  adults  rather  more  numerous  than  on  the  13th. 

On  the  20th  I  found  the  larvie  on  heads  of  wheat  of  a  beardless  va- 
riety, in  a  field  on  the  university  experiment  farm,  and  the  same  day 
found  on  my  lawn,  in  town,  a  head  of  blue-grass,  not  yet  put  forth  from 
the  sheath,  infested  by  quite  a  number  of  larvce. 

The  larvflB  did  not  appear  in  any  considerable  numbers  during  the 
season,  and  I  could  not  observe  or  learn  of  their  doing  any  perceptible 
injury. 

Adults,  however,  continued  to  flock  to  my  lamp  during  warm  even- 
ings up  to  the  middle  of  August,  and  a  very  few  until  September,  but 
they  did  not  occur  in  the  fields  or  about  volunteer  wheat  as  they  did 
last  season. 


THIED  BEFORT  OH  THE  OAITSES  OF  DESTBUCTIOH  OF  THE 
EVEE6EEEH  AHD  OTHER  FOREST  TREES  IH  NORTHERN  HEW 
ENQLAKD. 

By  Dr.  A.  S.  Packakd,  Special  Agent. 

In  continuation  of  the  work  of  the  preceding  year,  I  have  to  report 
iliat  there  were  observed  or  brought  to  my  notice,  in  the  season  of  1885, 
no  cases  of  wide-spread  or  local  destruction  of  evergreen  or  hard-wood 
trees.  Xo  extensive  journeys  were  made  into  the  Northern  forests ;  tlie 
summer  was  spent  on  the  shores  of  Oasco  Bay,  Maine,  and  the  time 
given  to  observing  forest  insects  and  rearing  species  of  Lepidoptera 
and  saw-fly  larvae.  A  considerable  number  are  at  the  time  of  writing; 
in  the  chrysalis  state,  and  I  hope  to  be  more  successful  than  formerly, 
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owing  to  improved  apparatus,  in  carrying  thorn  through  to  the  adult 
state. 

AVliilo  no  general  destruction  was  observed,  yet  forest  trees,  and  es- 
pecially evergreen  trees,  support,  each  year,  hordes  of  caterpillars,  com- 
prising species  of  diflerent  lamilies.  In  beating  the  branchen  of  any 
spruce,  fir,  larch,  poplar,  or  maple,  and  especially  the  Oak,  a  groat  num- 
ber and  variety  of  caterpillars  are  shaken  down,  and  the  question  arises 
whether  the  innumerable  host  constantly  and  ordinarily  at  work  from 
spring  time  to  the  fall  of  the  leaf  in  our  forest  tiees  are  reaHy  injurious  to 
the  tree.  It  is  not  improbable  that  good  Is  done  to  the  tree  by  these  vo- 
racious beings.  The  ])rocess  up  to  a  certain  limit  may  be  one  of  natural 
and  healthy  pruning,  but  there  is  no  certainty  that  the  limit  may  not 
at  any  time  be  overstepped  and  destrqction  ensue.  The  tree  is  attacked 
in  a  multitude  of  ways  by  caterpillars  alone.  The  buds  are  eaten  by 
various  leaf-rollers  (Tortrices),  the  leaves  are  mined  on  the  upper  and 
under  sides  by  various  Tineids,  while  the  leaves  are  rolled  over  in  vari- 
ous ways  and  in  various  degrees  to  make  shelter  for  the  caterpillars,  or 
they  are  folded  on  the  edges,  or  gathered  and  sewed  together  by  Tineid, 
Tortricid,  and  Pyralid  larvae.  The  entire  leaves  are  devoured  by  multi- 
tudes of  species  of  larger  caterpillars,  belonging  especially  to  the  Pyra- 
lid, Geometrid,  Bombycid,  and  Sphingid  moths;  while  certain  species 
l^rey  on  the  fruit,  acorns,  nuts,  and  seeds. 

It  is  a  singular  fact  that  of  the  great  family  of  Owlet  or  Koctuid 
moths,  of  which  there  are  known  to  be  1,200  species  in  this  country, 
wery  few  feed  on  trees,  the  bulk  of  them  occurring  on  herbaceous  plants 
and  grasses. 

While  the  smaller  caterpillars  {Microlepi(lo2)tera)  feed  concealed  be- 
tween the  leaves  or  in  the  rolls  or  folds  in  the  leaf,  or  in  the  buds,  the 
caterpillars  of  the  larger  species  Iced  exposed  on  or  among  the  leaveB, 
Here  they  are  subject  to  the  attadcs  of  birds  and  Ichneumon  and 
Tachina  flies,  which  are  constantly  on  the  watch  for  them.  And  it  is 
curious  to  see  how  nature  has  protected  the  caterpillars  from  observa- 
tion. While  the  young  of  the  smaller  moths  are  usually  green,  and  of 
the  same  hue  a«  the  leaves  among  which  they  hide,  or  reddish  and 
brownish  if  in  spruce  and  lir  buds,  where  they  hide  at  the  base  of  the 
needles  next  to  the  reddish  or  brownish  shoots;  the  larger  kinds  are 
variously  colored  and  as.similate<l  to  those  of  the  leaves  and  twigs 
among  which  they  feed.  Were  it  not  for  this  they  would  be  snapped 
up  by  birds.  Of  course,  the  birds  devour  a  good  many,  and  the  pry- 
ing Ichneumon  and  Tachina  lay  their  eggs  in  a  large  proportion,  but 
those  which  do  survive  owe  their  safety  to  their  protective  coloration. 

Of  some  twenty  or  more  different  species  of  Geometrid  caterpilla^Ti 
which  occur  on  the  evergreen  trees,  some  are  green  and  so  striped  with 
white  that  when  at  rest  stretched  along  a  needle,  they  could  with  diffi- 
culty be  detected ;  others  resemble  in  various  ways,  being  brown  and 
warted,  the  small  twigs  of  these  trees ;  and  one  is  like  a  dead,  red  leaf  of 
^he  fir  or  hemlock.  There  are  several  span-worms  on  the  oak,  which 
iU  color  and  markings,  as  well  as  the  tubercle  and  warts  on  the4)ody, 
resemble  the  lighter  or  darker,  larger  or  smaller  knotty  twigs ;  this  re- 
semblance, of  course,  is  in  keeping  with  the  characteristic  habit  of  these 
worms  of  holding  themselves  out  stiff  and  motionless  when  not  feed- 
ing. 

In  an  entirely  diflerent  way  the  various  kinds  of  Notodontian  cater- 
pillars, which  feed  exposed  on  oak  leaves,  are  protected  from  observa- 
ion.  They  feed  on  the  edges  of  the  leaves,  and  their  bodies  arc  green, 
irith  b»*own  patches,  so  that  these  irregular  si)ots,  when  the  caterpillar 
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is  at  rest,  are  closely  similar  to  the  dead  and  sere  blotches,  so  freqaent 
on  oak  leaves.  The  same  may  be  said  of  other  kinds  feeding  on  the 
leaves  of  other  forest  trees. 

While  the  bodies  of  those  noctnid  caterpillars  which  feed  on  herba- 
ceoas  plants  are  smooth,  those  of  the  tree-inhabiting  Catoailay  Homo- 
pteraj  and  Pheocyma  are  mottled  with  brown  and  ash  like  the  bark  of  the 
tree,  and  provided  with  dorsal  humps  and  warts,  assimilated  in  form 
and  color  to  the  knots  and  leaf  scales  on  the  twigs  and  smaller  branches. 

There  is  thus  a  close  harmony  in  color,  style  of  markings,  shape,  and 
size  of  the  humps  and  other  excrescences  of  tree-inhabiting  caterpil- 
lars, and  it  is  due  to  this  cause  that  they  are  protected  from  the  attacks 
of  their  enemies.  Mr.  Poolson  has  recently  called  attention  to  the  fact 
that  caterpillars  are  extremely  liable  to  die  &om  slight  injuries,  owing  to 
their  soft  bodies  and  thin  skins.  They  cannot  defend  themselves  when 
once  discovered.  The  means  of  protection  are  of  passive  kinds,  ».  e., 
such  as  render  the  delicately-organized  animal  practically  invisible  on 
the  part  of  its  enemies,  and  these  means  vary  with  each  kind  of  cater- 
pillar. In  this  way  different  kinds  of  larvsB  can  live  on  different  parts 
of  the  leaf,  the  upper  or  under  side,  or  the  edge,  on  different  colored 
twigs,  on  those  of  different  sizes,  with  different  kinds  of  leaf  scars, 
scales,  or  projections,  and  thus  the  tree  is  divided,  so  to  speak,  into  so 
many  provinces  or  sections,  within  whose  limits  a  particular  kind  of 
worm  may  live  with  impunity,  but  beyond  which  it  goes  at  the  peril  of 
its  life. 

OONDITION  OF  THE  SPBTTOE  ON  THE  OOAST  OF  MAINE. 

In  my  last  report  it  was  stated  that  as  the  result  of  journeys  in  the 
different  portions  of  Maine,  including  Aroostook  County  and  the  Moose- 
head  Lake  region,  as  well  as  a  prolonged  stay  in  Cumberland  County, 
that  the  Spruce-bud  Caterpillar,  the  larva  of  Tortrix  fumiferana^  which, 
in  former  years,  had  been  so  destructive  to  the  spruce  and  fir  on  tJie 
Maine  coast  between  Portland  and  Bockland,  had  become  scarce. 

This  year  I  have  to  report  that  not  even  a  single  specimen  either  of  the 
caterpillar  or  moth  could  be  found  on  the  shores  or  on  some  of  the  isl- 
ands of  Casco  Bay.  From  this  fact  I  conclude  that  this  species  has 
assumed  its  former  proportions,  being  usually  so  scarce  an  insect  *in 
Maine  that,  previous  to  1878,  when  it  bBcame  so  alarmingly  prevalent,  it 
was  never  met  with  by  me  through  several  years'  collecting  and  obser- 
vation in  spruce  and  fir  woods,  particularly  during  the  period  com- 
prised between  the  years  18^9  and  1867. 

Moreover,  throughout  the  areas  of  destruction,  the  young  trees  are 
growing  up,  and  a&eady,  in  some  degree,  have  effaced  the  desolate  ap- 
pearaoce  of  the  tracts  which  had  been  destroyed  and  from  which  the 
dead  timber  had  been  cut.  Probably  in  twenty  or  thirty  years  from 
now,  if  the  land  is  suffered  to  remain  undisturbed,  a  new  evergreen  for- 
est will  in  many  places  cover  the  present  denuded  districts. 

CONDITION  OF  THE  HACKMATACK  IN  1886. 

In  last  year's  report  I  thus  summed  up  the  condition  of  our  larches 
or  hackmatacks  in  1884: 

*^  On  the  whole,  then,  while  a  small  proportion  of  larches  have  been 
killed  by  this  worm,  this  vigorous  tree,  though  defoliated  for  two  suc- 
cessive summers,  seems,  in  the  majority  of  cases,  to  survive  the  loss  of 
its  leaves,  though  it  threw  out  much  shorter  ones  the  present  summer. 

21  AG— '86 
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Possibly  10  per  cent,  of  our  Northern  larches  died  from  the  attacks  of 
this  worm.  Very  probably  the  numbers  of  this  insect  will  diminish 
(liirinf?  the  next  j'ear,  and  the  species  may  ultimately  become  as  rare  as 
it  has  always  been  in  Knrope,  until  a  decrease  in  its  natural  insect  para- 
sites and  farorable  climatic  causes  induce  its  undue  multiplication." 

Tlic  forcgoiiif?  i)rediction  has  been  almost  fully  verified  during  the 
past  summer,  as  the  insect  has  been  much  scarcer  than  in  1884.  A 
few  were  seen  on  the  larch  in  Brunswick,  Me.,  in  July,  1886,  but  they 
were  not  numerous  enougli  to  do  any  harm,  and  I  have  not  heard  of 
their  devastations  in  any  part  of  Maine.  Tne  same  appears  to  have 
been  the  case  in  the  Adirondack  region  of  Kew  York.  Mr.  George 
Hunt,  who  passed  tlic  summer  at  Scroon  Lake,  tells  me  that  he  saw 
very  few  of  tlio  worms  during  the  past  summer,  and  he  judged  that 
they  had  not  been  generally  so  destructive  as  the  year  preceding.  As 
the  result  of  their  ravages  during  the  preceding  years,  he  thought  that 
about  one-third  of  the  larch  trees  had  died.  It  would  seem  as  if  the 
visitations  of  the  worm  were  over,  and  that  for  some  years  to  come  it 
would  be  a  rare  insect,  existing  within  itfl  usual  or  normal  limits. 

THE  WniTE  PINE  WEEVIL,  AND  ITS  INJURY  TO  SHADE  AND  FOBBSX 

TBEES. 

(Pissodes  atrohi  Peck.) 
[Plate  IX.] 

• 

For  many  years  past  our  attention  has  been  drawn  to  the  deformities 
l>roduccd  in  forest  trees  by  this  beetle,  as  well  as  the  injury  it  commits 
in  plantations  and  to  ornamental  trees  on  lawns  and  about  houses. 

Dr.  Fitch  has  already  outlined  the  natural  history  of  the  insect  in  his 
fourth  report.  VV^e  have  not  yet  been  able  to  detect  the  beetie  in  the 
act  of  egg-laying.  Fitch  says  that  the  weevil  deposits  her  eggs  in  the 
bark  of  the  topmost  shoot  of  the  tree,  dropping  one  in  a  place  at  irreg- 
ular intervals  through  its  whole  length.  "  The  worm  which  hatches 
from  these  eggs  eats  its  way  inwards  and  obliquely  downwards  till  it 
reaches  the  pith,  in  which  it  mines  its  burrow  onwards  a  short  distance 
farther,  the  whole  length  of  its  track  being  only  about  half  an  inch* 
But  such  a  number  of  young  weevils  are  usually  placed  in  the  affected 
shoots  that  many  of  them  are  cramped  and  discommoded  for  want  of 
room.  The  worm  on  approaching  the  pith  often  finds  there  is  another 
worm  there,  occupying  the  very  spot  to  whiph  he  wished  to  penetrate. 
He  thereupon,  to  avoid  intrusion  upon  his  neighbor,  turns  downward 
and  comi)lotes  his  burrow  in  the  wood,  outside  of  the  pith.  Those,  alsO) 
which  enter  the  pith  are  often  unable  to  extend  their  galleries  so  iar  as 
is  their  custom  without  running  into  those  of  others.  When  its  onward 
course  is  thus  arrested,  the  worm  feeds  upon  the  walls  of  its  burrow 
until  it  obtains  the  amount  of  nutriment  it  requires  and  is  grown  to  its 
all  size.'' 

The  eggs  of  this  species  are  probably  similar  in  shape,  but  consider- 
ably larger  than  those  deposited  by  the  timber  beetles,  whose  eggs  and 
arval  development  are  figured  and  described  in  the  Third  Report  of 
tlic  United  States  Entomological  Commission  (p.  280,  Plate  XXII, 
'^'igs.  1,  8,  0,  10).  According  to  Eatzeburg,  the  European  P.  notatus 
ays  its  eggs  in  the  lower  internodes  of  young  plants,  boring  into  the 
iap  wood  with  its  beak.  Its  habits  thus  differ  much  from  our  species, 
tnd  it  does  not  seem  to  aftect  the  terminal  shoot.  The  grab  or  larva 
loAH  not  differ  from  those  of  other  borers  found  in  the  pine,  as  tb^re  is 
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a  greo,t  persistence  of  form  in  borinpr  grabs,  both  of  the  weevil  family 
and  the  bark-borers  or  Scolytids.  The  grab  of  PiiBodes  strobi  (Plate 
IX,  Fig.  1  a)  is  rather  slenderer  than  those  of  Hylurgus^  BendroctowiiSy 
or  Hylurgops  pinxfex.  Compared  with  the  latter  very  common  borer 
the  body  is  S"*"  in  length,  while  that  of  H.  pinifex  is  only  6"  to  8°™  in 
length. 

While  from  their  similar  tnnnel-making  habits  the  larv»  of  the  two 
families  mentioned  are,  owing  to  adaptation  to  their  sorronndings,  very 
similar,  the  pupaj  are  very  unlike,  those  of  the  White-pine  Wee^  being 
at  a  glance  distinguishable  by  their  long  snout,  which  is  folded  on  the 
breast  -,  and  the  beetle,  as  seen  in  the  figure,  has  a  long,  slender  snont, 
while  the  body  is  reddish-brown,  with  two  irregular  white  spots,  one 
behiud  the  middle  of  each  wing*-cover.  When  engaged  in  laying  their 
eggs  at  the  reddish  brown  extremity  of  a  pine  twig,  near  the  buds, 
these  weevils  are  undoubtedly  protected  by  their  shape  and  color  from 
the  observation  of  birds,  some  kinds  of  which  are  constantly  on  tilie 
search  for  such  beetles. 

While  living  in  their  "  mines  "  or  tunnels,  the  grubs  are  exposed  to 
manifold  dangers  from  carnivorous  grubs,  particularly  the  young  ot 
beetles  of  the  family  TenebrionidcCj  &c.  We  have  not  detected  any  Ich- 
neumon or  Ghalcid  larvie  or  flies  in  their  burrows,  but  these  are  not  un- 
common in  those  of  the  Scolytid  bark-borers.  At  all  events  tiese  insect 
enemies  keep  the  larval  pine- weevils  within  due  limits,  otherwise  their 
injurious  effects  in  forests  would  be  more  marked. 

The  presence  of  the  grub  of  the  White-pine  Weevil  in  a  branch  or 
twig  or  under  the  bark  of  a  young  or  old  tree  may  be  at  once  known  by 
its  peculiar  cells.  When  the  grub  is  full-fed  and  ready  to  change  to  the 
chrysalis  state,  it  either  transforms  within  a  small  branch  in  the  pith  or 
under  the  bark.  In  the  latter  case  it  sinks  an  oval-cylindrical  hole  in 
the  pith  wood,  and  builds  up  over  it,  in  the  space  between  the  loosened 
bark  and  the  wood  itself  a  white  covering,  composed  of  the  long  chips 
or  fibers  of  the  pith  wood,  the  little  fibers  being  closely  interwoven  and 
matted  together,  so  as  to  form  a  cocoon  of  a  tolerably  firm  consistence, 
which  contrasts  in  its  white  color  with  the  under  side  of  the  bark.  The 
cocoon  thus  made  is  not  usually,  if  ever,  lined  with  silk.  The  length  of 
the  entire  cell  is  12°*™;  its  breadth  is  6™™.  Hylurg%t9  terebrans  con- 
structs similar  cells,  but  they  are  much  smaller.  Most  of  the  bark- 
borers^  however,  do  not  transform  in  such  cells,  but  in  their  tunnels. 

While  the  insect  is  especially  abundant  in  Maine,  I  have  also  found 
it  in  abundance  in  September  on  the  oraamental  white  pine  bushes  on 
the  grounds  of  the  State  Agricultural  College,  at  Amherst,  Mass.  When 
the  white  pine  is  set  out  on  plantations  it  has  thus  far  been  tolerably 
free  from  the  attacks  of  this  pest.  On  the  extensive  plantation  of  Henry 
G.  Kussell,  esq.,  at  Greenwich,  R.  I.,  who  has  planted  trees  on  a  larger 
scale  than  any  one  else  in  New  England,  only  scattered  trees  have  been 
*  affected.  Fig.  2,  Plate  IX,  has  been  drawn  from  a  terminal  twig  on 
one  of  these  trees.  Part  of  the  twig  was  mined  under  the  bark,  the 
tunnels  ran  close  together,  there  being  seven  or  eight  on  one  side  of  a 
twig  about  a  third  of  an  inch  in  diameter.  They  run  up  and  down  the 
twig,  more  or  less  parallel,  beginning  small,  when  the  larva  hatched, 
and  becoming  slightly  larger  as  the  grab  grew,  until  at  the  end  of  4  or 
5  inches  they  sink  into  the  cell,  the  grub  having  become  full-fed  and 
making  its  cell  for  its  final  transformation. 

When  the  pith  is  mined,  the  cells  form  enlargements  of  the  tunnel, 
and  in  the  case  before  us  the  cells  are  so  thick  as  to  touch  each  other, 
there  being  six  cells  in  a  length  of  not  over  2  inches.    When  the  cells 
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are  made  exteriorly,  but  under  the  bark,  they  are  usually  about  an 
inch  apart,  and,  as  we  have  said,  at  once  by  their  light  color  and  convex 
surface  attract  attention  when  the  bark  is  torn  off. 

While  this  weevil  does  much  injury  to  the  young  white  pine  trees,  it 
is  by  no  means  restricted  to  such  growths,  but  lays  its  eggs  in  the  bark 
and  mines  the  sap-wood  of  large  pine  and  other  coniferous  trees. 

Thus  I  have  found  the  beetles  more  commonly,  and  in  different  stages 
of  growth,  in  the  white  pine,  April  24 ;  at  this  date  the  beetles  begin 
to  appear ;  and  the  beetles  do  not  all  make  their  exit  from  under  the 
bark  and  fly  about  by  the  end  of  spring,  but  I  have  found  the  beetles 
under  the  bark  May  30,  and  even  as  late  as  the  11th  of  August,  when  a 
X)upa  and  beetle  occurred,  the  latter  somewhat  pale  and  immature. 

This  weevil  is  of  common  occurrence  in  the  bark  of  spruce  trees  6  to 
10  inches  in  diameter,  where  I  have  found  them,  during  the  middle  of 
August,  at  Brunswick,  Me.  The  grub  and  pupa  occurred  near  the  Glen 
House,  White  Mountain,  Few  Hampshire,  at  the  end  of  July  in  the  fir; 
on  the  30th  of  July  I  took  five  mature  beetles  from  under  the  bark  of  a 
hemlock  tree.  I  have  never  noticed,  however,  spruce,  fir,  or  hemlock 
trees  which  had  been  deformed,  as  is  not  uncommonly  the  case  with  the 
white  pine. 

The  life-history  of  this  weevil,  then,  in  brief,  is  as  follows :  The  eggs 
are  laid  early  in  summer^  at  intervals,  on  the  terminal  shoots  of  the 
white  pine,  or  sometimes  in  the  bark  of  old  trees;  the  grub  on  hatching 
bores  into  the  pith,  or  simply  mines  the  sap-wood;  it  becomes  full-grown 
at  the  end  of  summer,  hibernates,  and  transforms  in  the  spring  to  the 
pupa,  most  of  the  beetles  appearing  through  May,  when  they  pair  and 
the  eggs  are  laid ;  but  some  delay  their  appearance  till  June,  July,  and 
even  August. 

Thus  far  we  have  said  nothing  as  to  the  remarkable  effects  produced 
by  the  grubs  upon  the  young  trees.  When  the  terminal  shoot  of  a  small 
tree,  say  4  or  5  feet  high,  is  filled  in  midsummer  with  these  grubs,  per- 
haps fifteen  or  twenty,  or  more,  gouging  or  tunneling  the  inner  bark 
and  sap-wood,  and  for  a  part  of  the  way  eating  the  pith,  the  shoot  with 
the  lateral  ones  next  to  it,  as  well  as  the  stock  immediately  below  the 
terminal  shoot  will  wilt  and  gradually  die;  the  bark  will  loosen, the  pitch 
will  ooze  out,  and  by  September  the  shoot  will  be  nearly  dead,  black, 
and  the  bark  covered  externally  with  white  masses  of  dry  pitch. 

The  tree  thus  pruned  will  fail  for  one,  and  probably  several,  succeed- 
ing summers,  to  send  out  a  new  terminal  shoot;  the  result  will  be  that 
the  adjoining  lateral  shoots  will  continue  to  grow,  their  direction  will 
be  changed  to  a  nearly  upright  one,  and  instead  of  a  tall  shapely  young 
tree,  destined  to  be  the  pride  of  the  forest — and  there  is  no  finer  orna- 
mental evergreen  tree  in  our  lawns  or  parks  than  the  white  pine— it  be- 
comes distorted,  prematurely  bent,  or  its  noble  shaft  becomes  replaced 
by  one,  two,  or  half  a  dozen  or  more  stunted,  shriveled  aspirants  for 
leadership. 

In  walking  through  any  forest  of  white  pines  of  secondary  growth  in 
New  England  or  Northern  New  York,  one's  attention  is  drawn  to  these 
leformed  trees.  They  are  not  necessarily  dwarfed,  as  some  are  among 
the  largest  and  noblest  trees  of  the  wood.  They  may  occur  singly,  but 
jften  there  are  several,  differently  affected,  growing  near  each  other, 
vhough  not  in  clumps.  Some  have  but  a  single  bend,  a  single  shoot 
growing  up,  the  original,  and  perhaps  several,  lateral  shoots,  having  been 
[estroyed ;  one,  we  well  remember,  consists  of  two  shafts  which  separate 
ibout  6  feet  from  the  ground  (see  Plate  IX,  Fig.  3). 
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The  most  remarkable  example  which  we  have  seen  in  the  Maine  woods 
stood  in  a  wood  southwest  of  Bowdoin  College,  but  which  has  since 
been  cut  down.  Fortunately,  shortly  before  the  destruction  of  the  tree, 
we  requested  Prof.  G.  L.  Vose,  then  of  Bowdoin  College,  to  make  a 
drawing  of  the  tree.  He  kindly  sent  us  the  accompanying  excellent 
sketch  (see  Plate  IX,  Fig.  4),  in  part  reproduced,  with  the  following 
letter,  giving  the  measurements  of  the  tree : 

Brunswick,  Ms.,  Septemler  5, 1881. 

I  send  yon  a  sketch  of  the  tree,  not,  as  you  will  see,  in  any  way  as  a  work  of  art,  as 
I  make  no  pretense  in  that  line,  but  as  a  botanic  specimen.  The  arranfi^ement  of 
branches  is  according  to  nature.  I  took  a  point  about  150  feefc  southwest  of  the  tree, 
so  as  to  separate  all  of  the  branches.  The  height  is  about  100  feet ;  the  height  of 
trunk  before  it  begins  to  branch,  12  feet ;  circumference  at  4  feet  above  flpx>und,  10  feet ; 
at  2  feet  above  ground,  10  feet  9  inches.  The  spread  of  the  top  is  35  or  40  feet.  Looked 
at  sideways  the  tree  is  not  so  symmetrical.  The  sketch  is  Just  as  I  made  it  on  the 
ground.  I  thought  I  would  not  work  over  it  at  home,  as  I  might  change  it  by  bo 
doing. 

Very  truly,  as  ever, 

GEO.  L.  V08E. 

Fig.  Cf,  Plate  IX,  is  from  a  photograph  of  a  white  pine  tree  in  East 
Providence,  B.  I.,  which  is  of  the  same  general  shape,  but  a  smaller 
and  shorter  tree,  [still  growing  in  a  thick  wood,  its  fellows,  however, 
much  smaller.  The  tree  is  about  70  feet  in  height,  and  32  inches  before 
it  branches,  the  trunk  sending  out  nine  branches,  the  lowermost  being 
about  3  feet  from  the  ground. 

In  these  two  examples  we  should  judge  that  the  terminal  shoot  only 
was  destroyed  by  the  weevil,  while  the  lateral  shoots  survived,  but  grew 
more  verticaUy  than  they  would  have  done  if  the  terminal  shoot  had 
not  been  injured,  while  their  size  became  unnaturally  large. 

It  is  comparatively  easy  to  prevent  this  deformation  of  small  young 
trees  in  lawns  and  about  houses  or  ^ven  on  large  plantations  if  the  dis- 
ease is  combated  in  time;  the  wilting  terminal  twig  should  be  examined, 
and  the  grubs  cut  out.  If  a  wash  of  Paris  green  were  applied  or  a  block 
of  carboQc  acid  soap  securely  placed  in  the  crotch  the  grubs  would  be 
destroyed  or  driven  ofi.  The  time  to  apply  the  remedies  is  at  the  middle 
or  end  of  July. 

THS  SPBUCE  EPIZEXTXIS. 

(Upizeuxis  asmula  Htibner.) 

While  in  the  Adirondacks,  in  June,  1884,  at  Beede's  hotel,  Eeene 
Flats,  I  beat  from  the  spruce  near  the  hotel  two  caterpillars,  which  I 
considered  to  be  without  doubt  leaf-rollers  of  the  family  Tortricidas, 
They  were  in  general  appearance  much  like  the  Spruce  Bud- worm  {Tor- 
trix  fumiferana)y  though  a  little  smaller,  but  with  a  well-marked  dorsal 
and  lateral  line,  which  are  more  characteristic  of  Pyralid  than  Tortricid 
larvae. 

Soon  after,  June  14  or  15,  one  of  the  caterpillars  spun  in  the  tin  breed- 
ing box  a  cocoon  covered  with  black  scrfrf  from  the  terminal  twigs  of 
the  spruce. 

Daring  the  past  season^  in  Maine,  I  collected  another  caterpillar  on 
the  spruce,  June  9,  but  failed  to  make  a  description  of  it  or  to  notice  the 
number  of  abdominal  feet;  the  moth  appeared  June  24.  From  this  it 
would  appear  that  the  normal  food-plant  of  the  caterpillar  is  the  spruce. 

There  are  four  species  of  this  genus  of  moths  in  this  country,  the  bet- 
ter known  one  besides  the  present  species  being  U.  americalis  (or  Relia 
americalh).  But  their  habits  are  strangely  dissimilar,  since  Prof.  O. 
V.  Eiley  has  stated  in  the  American  Naturalist  for  October,  1883  (p. 
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1070)9  that  E.  americalis  feeds  in  tbo  larva  state  in  the  nests  of  an  ant 
{Formica  rufa).  He  also  stated  that  so  far  as  lie  knew  this  was  the  first 
lepidopterous  insect  known  to  develop  in  ants'  nests.  This  statement^ 
however,  elicited  from  Lord  Walsiugham  the  Ibllowing  statements,  pub- 
lished in  the  same  magazine  (January,  18S4,  p.  81) :  '^  Noticing  your 
mention  of  Helia  americalis  as  a  myrmicophilous  lepidopteron,  ]  would 
remind  you  of  Myrmicoccla  ochraceeUa,  Tgstr.,  which  is  found  also  in 
ants'  nests.    It  is  allied  to  the  true  TineoiP 

According  to  Guende,  however,  the  larva  of  E,  americalis  *' lives  on 
leguminous  plants,  as  Hedysarum^  MeUlotxuiy  Pisum,  &c.,  and  even  on 
com,  and  is  very  destructive."  He  adds  that  the  chrysalis  is  contained 
in  a  cocoon  spun  between  leaves. 

Descriptive.— Zarra. — Body  nioderatoly  thick,  sliglitly  taperiug  towards  each  end, 
doll  brown,  with  a  well-markcMl  darker  dorsal  and  lateral  liue  ;  the  piliferous  warts 
arranged  much  as  in  Tortrix  fumiferanay  which  the  larva  somewhat  resembles,  but  the 
warts  not  so  conspicuons;  the  head  is  slightly  paler  than  the  body. 

Pupa. — Body  short  and  thick,  rather  fuller  than  usual,  color  pale  horn- brown.  Ab- 
dominal spinciT broad  and  thick,  subcouical,  rounded  :  vertically  llattcned  above  and 
beneath,  the  surfaces  being  somewhat  convex,  and  the  sides  ridged  above  and  below. 
At  the  extreme  end  of  the  spine  are  two  long,  slender  bristles  cur\'^ed  at  the  end ;  on 
the  upper  side  of  the  spine  are  two  bristles  which  converge  and  are  closely  connected 
with  the  two  at  the  tip.    Length,  8™™  to  9™"". 

MotK-^Yore  wings  ash-gray,  darker  on  the  outer  half,  crossed  by  throe  black  linos. 
The  Arst  line,  situated  at  the  base  of  the  wing,  is  short  and  represented  by  a  black 
costal  mark,  succeeded  by  a  curved  black  lino  ending  just  behind  the  median  vein, 
not  crossing  the  wing.  Second  line  zigzag,  Kitu:ited  on  the  basal  fourth  of  tho  wing; 
it  begins  as  au  oblique  mark  on  tho  costa,  edgod  within  wkh  white ;  behind,  the  liue 
makes  two  sharj)  teeth ;  on  the  median  vein  it  points  inwards,  and  again  outwards  in 
the  snbmedian  space.  The  third  line  is  much  broader  and  less  wavy ;  it  curves  in- 
ward on  the  discal  space,  partly  inclosing  a  large,  diliuse,  discal,  ocherous  |[>atch. 
Above  this  patch  on  the  costa  is  a  black  mark  bordered  on  each  side  with  white  ;  a 
submarginal,  line,  wavy  white  liue.  At  the  base  of  the  fringe  is  a  black  interrupted 
line.  Hind  wings  ocherous  gray,  crossed  by  three  diflfuse,  wavy,  blackish  lines.  Ex- 
panse of  wings,  20"™  to  22™"*. 

THE  SPBTJOB  PLUME-MOTH. 

{Oxyptilus  nigrociliatus  Zeller.) 

The  chrysalis  of  this  Plume-moth  was  beaten  from  the  branches  of 
the  spruce  June  2.'5,  at  Brunswick,  Me.,  under  such  cinmiustances  as  to 
lead  me  to  believe  that  the  larva  feeds  on  this  tree.  In  Europe  no  mem- 
ber of  the  family  to  which  it  belongs  {Pterophoridw)  is  stated,  so  far  as 
we  have  been  able  to  ascertain,  to  feed  on  coniferous  trees,  so  it?  is 
worthy  of  mention,  though  too  infrequent  to  be  of  much  significance. 
The  moth  issued  July  10,  and  has  been  named  for  me  by  Professor  Fer- 
uald. 

The  larval  skin  occurred  with  the  chrysalis ;  the  head  is  of  the  nor- 
mal form,  pale  in  color,  while  the  cast  skin  showed  that  the  body  was 
covered  with  long,  dense  hairs. 

Descriptivk. — Pupa. — Like  that  of  Pt, periscelidactylun,  the  thorax  being  obliquely 
tmncated^  and  the  lnuly  Homowhat  Vompreesod.     'I'hoiAX  in  front  with  six  pairs  of 
long,  curved,  stiiriiairH,  thono  of  tho  abdomen  in  two  tlorsul  rows  of  tivo  pairs,  and  a 
lateral  row  of  short,  stout  spines  ;  from  each  of  the  dorsal  spines  radiate  four  slender 
lairs;  from  the  spines  of  the  lateral  rowarisr  two  hairs  which  arc  curle^l  and  parallel 
vith  tho  longitudinal  axis  of  the  body.     The  wingM  4*xt«!nd  to  near  the  middle  of 
he  sixth  abdominal  segment.     Color,  pali*  green;  wings  and  body  whitish  groeu. 
^ength,  7™°». 
Moth. — Uniform  dark  brown,  foro  wings  forke<l  with  four  white  costal  spots,  the 
nird  the  largest  and  widest,  the  fourth  linear,  oblique,  and  extending  on  the  Beo- 
md  or  hinder  division  of  the  wing  ;  the  latter  with  a  white  spot  near  the  base.    Seal- 
ops  of  the  fringe  white,  a  black  patch  at  the  int<^rnal  angle ;  hinder  edge  of  the  wing 
'tiite.  't.r'^iL  blMikish.    Expanse  of  wings,  10""". 
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THE  PIKE  PHEOGYMA. 

{Pheocyma  lunifera  Hilbner,) 

The  caterpillar  of  this  noctuid  moth  is  of  frequent  occurrence  on  pino 
trees,  especially  the  white  pine  and  pitch  pine,  in  Maine,  where  I  have 
observed  it  for  several  years.  In  Northern  New  England  the  larva 
occurs  through  August  into  the  first  week  of  September,  when  it  trans- 
forms into  a  chrysalis,  the  moth  appearing  May  10.  I  am  indebted  to 
Mr.  John  B.  Smith  for  the  identification  of  the  species. 

The  caterpillar  is,  like  nearly  all  those  which  live  on  trees,  protected 
from  the  observations  of  its  enemies,  such  as  birds,  ichneumons,  &c., 
by  its  similarity  in  color  to  the  bark  of  the  twigs  on  which  it  often  rests, 
while  the  reddish  stripes  are  concolorous  with  the  base  of  the  needles 
of  the  pine. 

The  caterpillars  vary  a  good  deal.  Some  are  wood  or  horn  brown,  or 
the  body  is  decidedly  reddish,  with  the  longitudinal  band  more  distinct 
than  usual ;  some  are  green  with  white  lines,  but  the  warts  and  head 
as  in  the  more  usual  varieties.  They  are  closely  similar  to  the  larvae  of 
Homoptera  and  Oatocala, 

THE  EYEBOBEEN  CLEOHA. 

{Cleora  pulchraria  Minot.) 

The  caterpillar  of  this  pretty  moth  is  of  common  occurrence  on  the 
spruce,  fir,  and  hemlock.  In  certain  years  it  is  quite  common,  and  was 
observed  in  greater  abundance  on  spruce  and  firs  along  the  road  from 
the  Glen  House,  White  Mountains,  to  Jackson,  N.  H.,  than  elsewhere. 
It  is  so  common  on  these  trees  as  to  merit  especial  attiBntion. 

The  caterpillars  were  observed  in  the  White  Mountains  during  the 
first  week  in  July.  They  began  July  18  to  spin  a  loose,  thin,  open, 
slight  yellowish  cocoon  among  the  leaves,  the  pupa  state  lasting  about 
three  weeks,  the  moths  appearing  August  14.  On  the  coast  of  Maine 
it  occurs  on  the  hemlock,  some  of  the  caterpillars  being  without  the 
usual  black  spots  on  the  sides  of  the  body.  The  moths  are  found  fiy- 
ing  in  the  woods  through  September.  At  Providence  we  have  beaten 
the  chrysalides  out  of  hemlocks  early  in  October,  the  moths  appearing 
soon  after.  The  green  chrysalides,  which  are  striped  with  white,  are  very 
pretty  objects.  They  rest  among  the  leaves  in  a  loose  network  of  yel- 
low silk  threads,  retaining  their  hold  by  the  curved  hooks  on  the  large 
spine  (cremaster)  at  the  end  of  the  body.  The  caterpillar  is  a  very  pretty 
one,  being  yellowish,  spotted  with  black  on  the  head  and  body.  It  is 
similar  to  the  larva  of  Zereiie  catenaria^  but  less  conspicuously  marked. 

Descriptive. — Larva. — Body  modenitely  thick,  of  the  same  diameter  throughout, 
smooth,  with  no  wiirts,  hut  somewhat  wrinkled.  He^d  of  the  same  width  as  hody, 
sli^litly  wider  tlian  the  j)rothoracic  segment,  and  above  slightly  swollen  on  each  side 
of  the  deep  median  suture;  pale  whitish,  sometfmes  reddish  brown,  with  live  or  six 
larcjo  black  spots  and  smaller  minute  dots.  Body  whitish  horn  (testaceous,  often  red- 
dish) with  a  yellowish  tint.  On  the  first  segment  are  four  dorsal  black  dots  aiTanged 
in  ;i  square :  on  the  second  and  third  Hcgmonts  a  single  transverse  row  of  four  unequal 
black  <iot.^,  as  also  on  the  abdominal  segments.  A  lateral  band,  yellow  except  near 
tbo  sutures,  below  which  on  the  sides  of  the  body  are  four  narrow,  wavy,  broken,  dark 
hair-lines,  arranged  in  two  sets.  Supra-anal  plate  with  four  black  spots ;  anal  legs  of 
moderate  size,  flesh-red  spotted  with  black-brown.  Thoracic  feet  pale  flesh  color,  or 
banded  with  brown  and  dark  at  the  tips.  Body  beneath  pale  flesh,  with  two  dark, 
faint  lines.  Often  on  each  side  of  the  clear,  reddish-brown  back  is  a  row  of  long,  nar- 
row, lanceolate,  oval,  snow-white  spots,  edged  narrowly,  but  distinctly,  with  brown. 
The  lateral  baud  is  sometimes  very  distincti  and  incloses  ou  the  upper  edge  the  black, 
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distinct  spiracles ;  the  band  is  irregularly  edged  above  and  below  with  dark  brown. 
Soraetimes  a  narrow  white  medio- ventral  hair-line  is  present,  narrowly  edged  on  each 
side  with  dark  brown,  and  inclosed  by  the  same  reddish-brown  tint  as  along  the  back. 
Length,  24°»™  to  SO""™. 

Pupa^ — Body  green,  becoming  nsnally  brown;  thorax  green  above  spotted  with 
brown,  the  wings  and  legs  pea-green,  with  two  snbdorsal  white  stripes  along  the  ab- 
domen, and  a  lateral  white  stripe;  beneath,  four  longitudinal  brown  stripes.  Pupa 
often  becomes  brown,  and  the  wings  slashed  with  light  brown,  the  antennae  and  fore- 
legs of  the  same  color,  whUe  the  middle  and  hind  legs  are  white.  The  terminal  spine 
is  rather  slender,  long,  ending  in  two  long,  large,  excurved  hooks;  a  pair  of  much 
sinullcr  ones  at  their  base,  and  two  pairs  on  the  sides,  one  pair  on  the  sides  near  the 
btiso,  and  the  other  farther  underneath.    Length,  lln»n»  to  15™"™. 

Aloth. — With  unusually  broad,  transparent  wings,  which  are  white  or  pale  ash. 
Head  deep  yellow.  Fore  wings  crossed  by  two  black  lines,  the  inner  with  four  scal- 
lops, the  outer  line  sinuous,  scalloped,  with  a  great  curve  outward  between  the  sub- 
costal and  the  third  median  venule.  Opposite  the  discal  dots  are  three  acute,  smaller 
scallops,  all  of  equal  size.  Fringe  whitish,  distinctly  checkered  with  blacK  on  the 
ends  of  the  venules.  Hind  wings  with  a  scalloped  outer  line,  often  obsolete  towaid 
the  costal  edge,  varying  in  its  distance  from  the  outer  edge;  beyond  this  line  the 
wing  is  darker  than  at  the  base.  Expanse  of  wings,  33™™.  Its  range,  so  far  at 
known,  is  from  Maine  and  Canada  to  the  Middle  States. 

THE  FIR  PARAPHIA. 

{Paraphia  deplanaria  Gaen6e.) 

We  have  three  species  of  Paraphia,  two  of  which  feed  in  the  larval 
state  on  coniferous  trees,  Mr.  William  Saunders  having  bred  P.  stibato- 
maria  from  the  pine,  on  which  it  feeds  in  early  summer,  the  moth  ap- 
pearing late  in  June;  the  larva  is  not,  however,  known  farther  than  that 
its  color  is  brown. 

The  caterpillar  of  the  preseut  species  was  found  June  23,  at  Brunswick* 
Me.,  on  the  fir;  on  the  27th  it  became  a  chrysalis,  and  the  moth  escaped 
about  a  week  or  ten  days  later. 

Descriptive. — Larva. — Bodytjylindrical;  in  color  and  appearance  like  a  fir  twiff. 
Head  rounded,  somewhat  bilubcd;  body  with  no  humps.  Supra-anal  plate  roanded, 
not  pointed  at  the  tip,  with  six  hairs.  Color  reddish  brown  with  a  greenish  tint* 
Head  greenish,  mottled,  and  finely  spotted,  especially  on  each  side  of  the  vertex,  with 
reddish  brown ;  a  row  of  lateral  irregular  dark  blotches.     Length,  22"™. 

Pupa, — Of  the  usual  shape,  but  rather  stout;  dark  tan -brown  in  color.  Terminal 
spine  (cremaster)  large  and  stout,  the  surface  corrugated  at  the  base ;  ending  in  a  fork, 
each  branch  of  which  ends  in  two  excurved  hooks.    Length,  12™™. 

Moth, — Fore  wings  subocherous,  with  a  median  whitish  band,  beneath  ooherons. 
The  male  maybe  distinguished  by  its  smaUer  size,  by  the  wings  being  more  ooherons, 
by  the  distinct  discal  dots,  and  by  the  rather  distinct  median  white  band  on  the  fbie 
wings.  The  female  differs  ^eatly  from  the  male,  being  much  larger  and  with  the 
wings  more  serrate,  the  two  inner  lines  more  or  less  obsolete,  the  border  of  both  wings 
being  much  darker  than  the  inside  of  the  wing,  the  border  sometimes  having  a  lUao 
tinge.  From  the  female  of  P.  eubatomaria,  it  diners  in  its  still  smaller  size,  in  hayin^^ 
uHually  but  one  subapioal  spot,  instead  of  three  as  is  usually  the  case  in  the  other 
s})ecies,  and  in  the  outer  border  of  the  wings  being  darker  or  more  decidedly  ooher- 
ons. The  wings  of  the  female  are  more  deeply  serrated  than  in  the  other  speoies. 
Expanse  of  wings,  22™™  to  35' 
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THE  SPEUCE  THEBINA. 

{Therina  fm^vidaria  Htlbner.) 

This  common  insect  feeds  in  Maine  on  the  spruce,  as  the  pa]>a  was 
ound  early  in  August,  and  the  moth  was  .disclosed  August  21.  The 
arva  was,  unfortunately,  not  described.  Abbot  bred  it  in  Georgia  from 
•he  HaUHa  dipteray  and  from  Ms  manuscript  sketches^  preserved  in  tiie. 


REPORT  OP  THE  ENTOMOLOGIST.  329 

library  of  the  Boston  Society  of  Natural  History,  we  prepared  the  fol- 
lowing description.    The  pupa  is  described  from  our  own  specimen. 

DESCRipnvE.— Xaroa.— Body  cylindrical,  smooth;  head  of  the  same  width  as  the 
body,  which  is  yellowish-green  above,  pale  purplish  below.  Two  fine,  blackish,  lateral 
lines,  with  a  pale  line  above. 

Pupa, — Rather  slender,  whitish  gray,  slashed  and  spotted  with  brown  on  the  side, 
but  mnch  less  so  than  in  Tk.  seminudaria;  head,  thorax  and  wings  nearly  unspotted; 
terminal  spine  and  bristles  as  in  Th.  aeminudaria.    Length,  12°^™. 

THE  PINE  THERINA. 

{Tfierina  seminudaria  Walker.) 

Wo  have  reared  this  moth  from  a  caterpillar  found  feeding  on  the 
white  pine  at  Providence,  R.  I.,  but  failed  to  prepare  a  description  of 
the  larva.  It  passed  the  winter  in  the  chrysalis  state,  the  moth  emerg- 
ing in  May. 

Descriptivts. — Piipa.— Moderately  slender,  thorax  spotted  with  brown,  wings 
slashed  and  spotted  with  brown;  abdomen  with  a  dorsal  and  two  lateral  rows  of  ir- 
regular spots,  and  the  segments  also  surrounded  by  a  circle  of  spots.  Terminal  spine 
moderately  large,  not  corrugated  below,  above  coarsely  pitted  with  more  or  less  con- 
fluent punctures,  the  end  bearing  two  long,  straight,  stout  bristles,  a  pair  of  smaU 
bristles  on  the  upper  side  near  the  end  of  the  spine;  a  smaU  pair  bcoieath,  and  a 
larger  pair,  one  on  eaoh  side.    Length,  1^^^. 

THE  PINE  AMOBBIA. 

{Amorbia  humerosana  Clemens.) 

This  leaf  rolling  moth  was  bred  from  the  white  pine  in  Maine,  the 
moth  appearing  in  May.  It  is  a  large  species  of  TartricidcB,  the  fore 
wings  with  the  costal  edge  full.  The  head,  thorax,  and  fore  wings  are 
whitish  ash,  with  dark  specks,  but  with  no  distinct  lines  and  markings. 
There  are  two  whitish  patches  in  the  middle  of  the  fore  wings,  on  each 
side  of  which  are  a  few  fine  black  specks ;  in  the  middle  of  the  outer 
fourth  of  the  wing  is  a  whitish  patch.  There  is  a  marginal  row  of  fine 
black  points.  The  fringe  is  p^e ;  the  hind  wings  are  pale-gray  slate 
color.  Expanse  of  wing,  24™™.  The  larva  was  not  described.  It  has 
been  bred  from  the  benzoin  bush  and  the  poison  Ivy  by  Mr.  L.  W. 
Goodell.    The  species  ranges  from  Canada  and  Maine  to  Pennsylvania. 

THE  Y-MABKED  OAOOSCIA. 

{Caocecia  argyrospila  Walker.; 

The  moth  of  this  species  is  not  uncommon,  entering  our  houses  at 
iiight  during  July  in  Maine  and  Massachusette.  My  specimens  have 
been  kindly  determined  by  Prof.  0.  H.  Pernald. 

This  widespread  species  was  first  described  in  this  country  by  Mr.  C. 
T.  Robinson,  in  1869,  under  the  name  of  Tortrix  furvana ;  at  nearly 
the  same  time  or  soon  after  I  described  it  in  the  Massachusetts  Agricult- 
uiiil  Report  for  1870  under  the  name  of  the  V-marked  Tortrix  (T.  v-sig- 
natana)^  and  remarked  that  Mr.  F.  W.  Putnam  had  raised  it  in  abun- 
dance from  the  cherry.  In  his  account  of  this  species  Lord  Walsingham* 
remarks  that  in  California  it  occurred  near  San  Francisco,  May  19, 
1871.  *'The  species  also  occurred  about  Mendocino  in  the  middle  of 
June,  and  as  far  north  as  Mount  Shasta  in  August.    One  specimen 

*  Illustrations  of  Typical  Specimens  of  Lepidoptera  Heierocera  in  the  CoUection  of 
the  British  Museum,  part  iv,  Loudon,  1879,  p.  9. 
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emerged  on  the  21st  of  June  fh)m  a  pupa  found  a  few  days  previously 
between  united  leaves  of  ^sculus  californica  (Nutt.),  tlie  Califomian 
horse-chestnut. 

In  his  Synonymical  Catalogue  of  the  Described  TortricidcBj  Prof.  C. 
n.  Fernald  states:  *^ Professor  Eiley  wrote  me  that  he  bred  it  on  rose, 
apple,  hickory,  oak,  soft  maple,  elm,  and  wild  cherry."  It  thus  appears 
to  be  a  general  feeder  on  our  shade  trees,  living  between  the  united 
leaves.  It  ranges  from  Maine,  where  it  is  common,  to  Georgia,  Texas, 
and  Missouri,  while  it  is  not  uncommon  on  the  Pacific  coast. 

The  larva  has  not  yet  been  fully  described ;  unfortunately  we  did  not 
make  a  detailed  description  of  it,  beyond  noting  the  fact  that  the  larva 
is  green  with  a  black  head  and  prothoracic  segment.  It  feeds  on  the 
oak  early  in  June,  as  one  caterpillar  occurred  June  11,  when  it  became 
a  chrysaJls,  the  moth  appearing  June  23.  Hence  without  much  doubt 
there  are  two  broods,  the  caterpillar  occurring  late  in  summer  turning  to 
chrysalides,  and  hibernating  as  such,  the  moth  Hying  about  in  the  spring 
and  laying  its  eggs  on  the  shoots,  so  that  the  larva  may  hatch  when 
the  leaves  are  unfolding  and  find  its  food  ready  and  at  hand.  The  first 
brood  of  caterpillars  is  found  early  in  June,  and  the  second  in  August 
and  early  in  September.  The  moth  is  of  the  size  and  general  shape  of 
the  common  apple-leaf  roller  {^Odccecia  rosana)  and  the  cherry  leaf  roller 
(0.  cerasivorana),  but  differs  m  the  particulars  stated  below;  but  the 
caterpillar  is  more  like  that  of  0.  rosana  than  0,  cerasivorana. 

Descriptive. — Larva, — Body  green,  with  a  black  head  and  prothoracic  segment. 

Pupa,—0£  the  nsual  form  and  color,  hat  rather  Btont ;  the  end  of  the  abdomen  has 
an  nnusqally  large  sharp  spine,  with  two  lateral  and  two  terminal  large,  stout,  cnnred 
setflB  or  stiff  hairs.    Lengto,  12™™. 

Moth, — Head,  palpi,  and  thorax,  rust-red;  fore  wings,  bright  rust-red;  a  broad, 
median,  rust-red.  oblique  band  bent  downward  in  the  middle  of  the  wing ;  on  each 
side  are  two  yellowish- white  costal  blotches,  the  outer  one  usually  triangular  and 
oblique,  sending  a  narrow  line  to  the  inner  edge  of  the  wing ;  a  similar  Ime  on  the 
inaide  of  the  band.  Outer  margin  of  the  win^  yeUowish  white,  with  two  fine,  mat- 
red  hues,  the  outer  one  at  the  base  of  the  fringe,  which  is  whitish  yellow.  Hind 
wings  pale  yeUowish  slate  oolor,  as  is  the  abdomen. 

THE  HICKORY  ECCOPSIS. 

{Ecoopsis  permundana^  Clemens.) 

The  larva  of  this  pretty  moth  has  been  found  in  Providence,  E.  L,  to 
live  on  the  leaves  of  the  white-heart  hickory  (Carya  tomentosa)^  which  it 
folds,  and  when  about  to  change  to  a  chrysalis  lines  the  fold  with  a  thin 
layer  of  whitish  silk.  I  have  observed  the  caterpillars  May  24,  or  as 
soon  as  the  leaves  are  unfolded.  From  the  2d  to  the  9th  of  June,  the 
insects  change  d  to  chrysalides  and  the  moths  appeared  on  the  23d  of  the 
same  month.  The  life-history  is  then  nearly  as  follows:  From  eggs 
laid  the  previous  autumn  on  the  twigs,  the  insect  being  probably  double 
brooded,  the  caterpillars  hatch  out  simultaneously  with  the  opening  of 
the  leaves,  living  about  a  week  or  ten  days  in  tliis  state  between  tho 
folded  leaves  or  rolling  them  uj)  sideways  or  from  the  apex  to  the  base; 
in  the  fold  or  roll  thus  made,  which  it  lines  with  silk,  it  changes  to  a 
:;hrysalis,  remaining  about  a  fortnight  in  this  state  until  during  the  third 
week  in  June,  in  Southern  New  England,  it  appears  as  a  beautifully- 
narked  moth  flying  about  and  resting  on  the  leaves. 

In  Illinois,  according  to  Mr.  Ooquillett  (Papilio,  iii,  102),  the  cater- 

ailar  feeds  on  the  Siberian  crab-apple,  the  cultivated  raspberry,  wild 

olackberry  {Rtihm  rnllosiifi)^  and  hazel,  wliile  in  Maine  Professor  Fernald 

'i»«  ^rAn  in  on  the  Spii'»a  (see  Comstock,  Agricultural  Heport  for  1880), 
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Coqiiillett  gives  the  following  aooonnt  of  its  habits:  << Lives  in  a  leaf 
rolled  from  the  apex  to  the  base,  or  between  two  or  three  leaves  fastened 
together  with  silken  threads.  Found  a  great  many  May  SO.'^  His  speci- 
mens of  the  moth  were  named  by  Prof.  O.  H.  Fernald.  Those  which  I 
bred  were  fresh,  well-preserved  specimens,  and  on  submitting  them  to 
Professor  Fernald  for  identification  ho  wrote  me  that  they  were  prob- 
ably Eccopsis  permundana  (Clemens). 

Unfortunately  I  did  not  make  a  description  of  my  caterpillars,  and 
therefore  copy  that  of  Mr.  Coquillett, 

Dkscriptivk.— Xartjo. — Body  green,  nsnally  clondod  dorsaUy  with  dnll  leaden;  first 
eoguieut  brownish ;  head  and  cervioal  shield  black  or  2)ale  brownish ;  piliferons  spots 
aud  spiracles  couoolorous ;  anal  plate  unmarked.    Length,  15">°*  (Coquillett). 

Fupa. — Of  the  usual  shape  and  color,  abdominal  segments  having  two  rows  of 
dorsal  spines,  while  the  tip  of  the  abdomen  is  three -toothed,  there  being  two  smaU 
lateral  and  a  small  median  projection.  There  are  also  eight  small,  rather  short,  bristles 
cnrv'eil  ontwanls  at  the  ends,  of  which  fonr  are  situated  below  the  median  tooth,  and 
two  are  situated  near  together  on  the  side  near  but  within  the  base  of  the  lateral 
tooth.  There  are  two  or  three  other  sets  on  the  side,  but  farther  from  the  tip. 
Length,  10°"". 

Moth, — A  rather  large  species,  with  the  general  color  browA-ash  and  umber-brown. 
Ilead  a  little  paler  than  the  thorax,  the  latter  with  three  transverse  darker  llnA 
above.  Fore  wings  with  three  large  umber-brown  patches,  the  basal  one  oblique, 
extending  from  the  inner  edge  of  tne  wing  and  only  reaching  the  median  vein.  A 
median,  irregular,  broad,  band  sending  two  blunt  teeth  inwards  on  the  inner  side ; 
the  outer  side  with  three  acute  teeth,  one  in  front  and  a  larger  one  behind  the  median 
vein.  A  large,  oval,  umber-brown  spot  on  the  internal  margin  of  the  wing,  and  an- 
other large  oblique  one  extending  from  a  little  below  the  middle  of  the  outer  edge 
obliquely  to  the  outer  fourth  of  the  costal  edge,  in  its  course  contracting  in  width  and 
becoming  very  narrow  before  reaching  the  costa,  in  which  it  slightly  expands,  form- 
ing one  of  the  small  costal  brown  s|>ot8  beyond  the  middle  of  the  wing.  The  fringe 
pale,  but  dusky  in  the  middle.  Hind  wings  dark  slate  color,  as  is  the  under  aide  of 
Doth  pairs  of  wings,  as  well  as  the  abdomen,  which,  however,  is  paler  at  the  end.  Ex- 
panse of  wings,  ly™™. 

THE  YABTEOATSI)  EOGOPSIS. 

{Uccopais  versicoloranay  Clemens.) 

This  specie^  also  feeds  upon  the  leaves  of  the  white-heart  hickory 
{Carya  tomentosa)  in  company  with  the  foregoing  species.  The  larva 
begins  to  eat  the  leaves  when  they  are  unfolding,  and  the  motli  appears 
by  the  middle  of  June.  Unfortunately  no  notes  were  made  on  the  cater- 
pillar, as  they  were  confounded  with  the  other  species  until  the  emer- 
gence of  the  moths  showed  that  there  were  two  species. 

Descriptivk. — Pupa. — Slenderer  than  that  of  E.  perniundana,  the  end  of  the  abdo- 
men tridentate,  with  the  eight  bristles  arranged  as  in  the  foregoing  species,  but  much 
larger  and  longer.    Length,  8™°*  to  9"^™. 

^foth. — Pale,  greenish,  umber-brown,  with  whitish  patches.  Palpi  whitish  to  the 
tips.  Head  dark  between  the  antennae,  pale  behind  and  in  front.  Fore  wings  olive 
fjreen ;.  a  dark  patch  at  base,  becoming  paler  towards  the  inner  edge  of  the  wing,  with 
black  speckR,  thou  becoming  a  pale,  whitish,  somewhat  silvery  band,  crosses  the  wing. 
A  broad  median,  dark,  olive-greeu  patch  ;  the  outer  scales  raised  and  dotted  wiWi 
black.  Beyond  this  patch  are  three  light,  squarish  costal  spots.  An  oblique  olive- 
n;reen  line  passes  from  the  outer  margin  just  above  the  internal  niar<^in  to  the  costa, 
becoming  nearly  obsolete  before  reaching  the  costa,  but  ending  on  tne  fourth  costal 
spot.  An  apical  dusky  spot.  Hind  wings  dark  slate,  and  fore  wings  beneath  dark 
slate,  -svith  lighter  costal  spots.     Expanse  of  wings,  15""". 

THE  WniTE-HEAIlT  HICKORY  GELECHIA. 

{Oelechia  carycevorella  n.  sp.) 

Althon^ch  wc  have  numerous  speqies  of  this  extensive  genus  of  Tinoid 
moths  feediug  upon  our  forest  trees,  none,  we  believe,  have  been  recorded 
as  living  at  the  expense  of  the  hickory. 
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The  larvae  of  the  present  species  were  found  at  Providence,  E.  I.,  feed- 
ing upon  the  young,  freshly  unfolded  leaves  of  the  white-heart  hickory 
{Carya  tomentosa)^  rolling  them  up.  Within  the  roll  the  chrysalis  was 
discovered  from  June  2  to  4.  The  insect  remains  about  two  weeks  in 
this  stage,  the  moths  appearing  in  my  breeding-box  June  17  and  23. 

The  moth  belongs  to  that  section  of  the  genus  with  moderately  wide 
fore  wings,  which  are  oblong,  and  moderately  pointed  at  the  tip.  Pro- 
fessor Fernald  informs  me  that  it  is  allied  to  Oelechia  bicostomaeiilella  of 
Chambers. 

Descriptivk. — Moth. — Palpi  very  long,  the  third  joint  slender,  one-half  as  long  as 
the  second ;  second  joint  with  black  specks ;  third  black,  but  white  at  the  tip.  The 
fore  wings  broad,  oblong.  Head,  thorax,  and  wings  blackish,  with  whitish  buff-yel- 
low specks  and  dots.  The  fore  wings  are  dark  pepper  and  salt,  with  a  row  of  five 
deep  black  spots  along  the  middle  of  the  wing,  increasing  in  size  towards  the  end  of 
the  wing ;  the  basal  spot  minute ;  the  third  lar^e,  and  sending  a  branch  obliquely 
inwards  to  the  costa ;  the  fourth  patch  large,  irregularly  squarish ;  above  it  is  a 
black  square  costal  spot,  next  to  a  bufif-white,  distinct  costal  spot  opposite  another  oa 
the  inner  edge  of  the  wing ;  the  two  spots  are  sometimes  almost  connected  by  a  light 
line.  The  edge  of  the  wing  buff-white  with  black  scales.  Hind  wings  and  abdomen 
slate-colored.  Length  of  fore  wing,  7"™;  width,  1.5™™;  expanse  of  wings,  about 
16™™  (0.60  inch). 

THE  WILLOW  TEBAS. 

{Teras  vihurnana  Clemens.) 

The  caterpillar  of  this  common  species  is  of  the  ordinary  shape  and 
green  in  color,  occurring  on  the  willow  in  Maine  during  August.  The 
specimen  we  reared  changed  to  a  chrysalis  August  19,  remained  in  that 
condition  a  little  over  two  weeks,  namely,  until  September  7.  The  moth 
has  been  determined  by  Professor  Fernald. 

Descriptive. — Larva. — Greenish. 

Pupa. — Body  slender  ;  end  of  the  abdomen  flattened  and  excavated,  with  two  large 
lateral  hooks  before  the  tip.     Length,  8™™. 

Afoth. — Head,  thorax  and  fore  wings  rust-red.  Head  above  and  front  of  thorax 
deep  rust-red,  hinder  edge  of  the  thorax  bright  red.  Fore  wings  rust-red,  deeper  on 
the  costa:  a  dusky  patch  at  the  base;  beyond,  on  the  inner  third  of  the  costa,  is  a 
broad,  paler,  square  spot,  succeeded  by  a  long,  dark,  deep  reddish-brown  patch, 
which  extends  to  near  the  apex.  The  rest  of  the  wing  is  clearer  and  paler,  ash-col- 
ored, mixed  with  brick-red  scales.  In  the  middle  of  the  wing  on  the  inner  third  are 
two  distinct,  twin,  fine  black  dots.  Beyond  are  three  black  dots,  forming  an  oblique 
line,  extending  from  the  median  vein  to  a  little  beyond  the  middle  of  the  iiinder  edge 
of  the  wing :  a  few  scattered,  black,  fine  dots  near  the  outer  edge  of  the  wing. 
Fringe  broad,  reddish  externally,  dark  on  the  basal  half,  and  grayish  on  the  inner 
angle  of  the  wing :  hind  wings  uniformly  gray  slate-colored ;  abdomen  dark  brown, 
paler  at  the  tip.    £)xpanse  of  wings,  18"™  (0.70  inch). 

THE  PUEPLE  WILLOW  GRAOILABIA. 

( Oracilaria  purpuriella  Chambers.) 

Late  in  August  (the  20th)  we  found  the  caterpillar  of  this  beautiful 
moth,  which  had  turned  over  obliquely  the  tip  of  the  willow  leaf  and 
Recnrely  fastened  it  to  the  under  side  of  the  leaf,  thus  making  a  trian- 
gular fold.    The  worm  had  eaten  the  parenchyma  from  the  under  (♦•  6., 
nner)  side,  leaving  a  mass  of  black  castings.    The  worm  soon  trans- 
brmed,  remaining  about  two  weeks  in  the  pupa  state,  and  the  motli 
tppeared  September  19.    The  moth  is  a  very  beautiful  creature,  with 
»  delicate  body,  wings,  and  legs.    Our  example  was  perfect,  and  agreed 
m  all  respects  with  Mr.  Chambers'  description,  which  is  copied  below* 
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He  did  not,  however,  describe  the  caterpillar.    He  remarks  that  it  is 
closely  allicKl  to  the  Earopean  O,  stigmatella. 

He  states  {Canadian  Entomologist^iVy  28)  that  'Hhe  larva  mines  the 
leaves  of  the  willow  (Salix  Umgifolia)  for  a  very  short  time ;  then,  leav- 
ing the  mine,  it  rolls  the  leaves  from  the  tip  upwards  into  various  forms 
(usually  a  cone  or  helix  of  three  spirals).  •  •  •  It  frequently  leaves 
one  roll  and  makes  another,  and,  when  ready  to  pupate,  makes  a  dense, 
semi-transparent  web  over  it,  upon  the  ground,  not  on  the  leaf,  as  in 
many  species.  The  imago  emerges  in  the  fall,  and  most  probably 
hibernates."  He  again  remarks  (I.  c,  v,  46):  "  The  cone  sometimes  oc- 
cupies xn  entire  leaf;  the  apex  of  the  leaf  is  bent  over,  so  that  the  left 
edge  touches  the  right  one,  to  which  it  is  fastened ;  then  the  leaf  is 
rolled  spirally  to  the  base,  and  the  tip  is  used  to  close  one  end  and  the 
base  the  other,  so  that  the  whole  leaf  is  utilized.  Many  of  the  mines, 
however,  are  by  no  means  so  perfect."  Chambers  has  also  bred  it  from 
larvae  feeding  on  the  silver-leaf  poi)lar,  but,  though  not  occurring  on  the 
weeping  willow,  it  is  common  enough  on  many  of  our  native  wiUows. 

Descriptive. — Xarra.— Body  of  the  usual  cylindrical  shape ;  no  cervical  shield. 
Head  small,  considerably  narrower  than  the  prothoracic  segment.  Head  and  body 
uniformly  greenish  yellow.  Only  four  pairs  of  abdominal  legs,  and  these,  with  the 
thoracic  feet,  are  of  the  same  color  as  the  body.    Length,  6™™  to  7™™. 

Pupa, — Very  long  and  slender,  so  delicate  as  to  scarcely  retain  its  shape  when  the 
moth  has  left  it. 

J/otA.— Violaceous,  reddish,  or  brownish  purple,  according  to  the  light.  Faee  pale 
violaceous,  flecked  with  brownish  purple.  Autennse  brown,  tinged  with  purpush, 
faintly  annulate  with  white  at  the  base  of  each  Joint ;  palpi  pale  purplish.  The  tri- 
angular white  spot  at  about  the  middle  of  the  costa  is  nearly  equilateral ;  it^  ante- 
rior margin  is  a  little  concave,  the  apex  reaching  the  fold,  and  it  nas  four  small  spots 
of  the  general  hue  situated  in  it  upon  the  costa.  Fringe  bluish  fuscous.  Poet^or 
femora  white  at  the  tip  and  with  a  wide  white  band  about  the  middle,  and  their 
under  surface  entireH|white.  Posterior  tibiss  and  inner  surface  of  intermediate  tibiss 
white.  Tarsi  pale  grayish  fuscous,  faintly  annulate,  with  white  at  the  joints.  Abdo- 
men purplish  fuscous,  on  a  white  ground.  Expanse  of  the  wings,  half  an  inch  (12.5'^'^). 
(Chambers.) 
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By  Nklson  W.  MoLaik,  Apioultural  A^tnU 

United  States  Apiculturax  Station, 

Aurcra,  III,,  November  17,  1885. 

Dear  Sir  :  I  have  the  honor  to  submit  herewith  my  report  of  the  experimental 
work  done  at  this  station. 

In  obedience  to  instructions  received  from  you  the  Ist  of  June,  1885,  I  selected  a 
location  saitablo  for  an  apicnltural  experiment  station,  at  this  place. 

The  work  attendant  upon  the  beginning  of  any  undertaking  is  considerable. 

The  buildiDf;  of  fixtures  suitable  for  the  accommodation  of  bees  and  for  carrying  on 
experimental  work,  securing  bees,  and  doing  that  which  is  necessary  to  be  done  in 
establishing  an  apiary,  consumed  time.  However,  a  nnmber  of  interesting  and  valuable 
exi>eriment8  have  been  undertaken  and  progress  has  been  made. 

I  desire  to  acknowledge  my  obligations  to  yourself  for  valuable  aid  and  suggestion 
and  to  all  those  who  have  kindly  assisted  me  in  my  work,  and  especially  the  favor 
shown  me  by  the  publishers  of  the  following  apicnltural  journals  for  tiles  of  their 
valuable  papers,  namely  : 

The  American  Bee  Journaly  Messrs.  Thomas  G.  Newman  &  Son,  Chicago,  111.;  The 
Jke-Keei>ers'  Magazine^  Messrs.  King  &  Aspinwall,  New  York  City ;  Gleanings  in  Bee 
Culture,  Mr.  A.  I.  Root,  Medina,  Ohio ;  The  American  Apiculturist  (vols.  1,  2,  and  3), 
Messrs.  'Silas  M.  Locke  &  Co.,  Wenham,  Mass. ;  and  to  Messrs.  D.  A.  Jones  &  Co., 
Beeton,  Ontario,  Canada,  publishers  of  TAe  Canadian  Bee  Journal, 
Yours,  very  truly, 

NELSON  W.  McLAIN, 

Agent  in  Charge, 

Prof.  C.  V.  RiLET, 

£nUnnologiaU 
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ECONOMY  IN  THE  PRODUCTION  OF  WAX. 

ExperieDce  bad  taught  us,  in  common  with  all  progressive  apiarists, 
that  in  the  production  of  wax  for  honey-comb  building  there  is  serious 
prodigality.  Much  valuable  time  is  lost  and  much  energy  is  expended, 
which,  in  view  of  the  shortness  of  the  honey-producing  season  in  nearly 
all  parts  of  the  United  States,  results  in  a  serious  reduction  of  the  pos- 
sible efQciency  and  honey-producing  capacity  of  bees,  and  a  corre- 
sponding curtailment  of  the  profits  possible  to  be  realized  from  the  in- 
dustry. 

To  overcome  this  waste  of  time  and  prevent  the  large  consumption  of 
honey  required  for  producing  wax  for  comb-building,  the  honey-comb 
foundation  machine  and  the  honey-extractor  have  been  almost  univer- 
sally adopted  by  progressive  bee-keepers. 

As  another  step  in  economic  methods  for  securing  the  best  results 
from  the  cultivation  of  bees,  we  have  made  some  experiments  in  what 
may  be  called  wax-feeding  or  furnishing  wax. 

The  price  of  bees-wax  in  the  open  market  ranges  from  20  to  35  cents 
per  pound,  according  to  quality,  and  varying  with  the  supply  and  de- 
mand. Estimates  can  easily  be  furnished  to  prove  that  the  production 
of  every  pound  of  wax  costs  the  bee-keeper  ten  times  the  sum  realized 
from  its  sale. 

If  account  be  taken  of  the  loss  resulting  from  having  the  time  and 
energies  of  the  bees  expended  in  wax-production  instead  of  honey-pro- 
duction at  a  season  of  the  year  when  there  is  most  imperative  need  for 
uninterrupted  and  diligent  activity  in  honey-gathering,  and  of  the  value 
of  the  honey  consumed  in  producing  wax,  and  of  the  labor  required  in 
preserving  and  preparing  the  wax  for  market,  it  will  readily  be  seen 
that  the  production  of  a  pound  of  wax  costs  the  producer  many  times 
the  current  prices  realized.  About  20  pounds  of  honey  are  consumed 
in  producing  1  pound  of  wax. 

If  a  method  of  management  can  be  devised  and  introduced  by  which 
the  loss  sustained  in  wax-i)r()duction  and  comb-building  can  be  still 
further  reduced,  a  corresponding  percentage  will  be  added  to  the  profits 
of  those  enga.ged  in  the  industry. 

We  observed  that  if  pieces  of  new  comb  were  exposed  on  a  warm  day, 
the  bees  would  tear  off  i)ieces  of  the  wax  and  carry  them  to  their  hives 
for  use  in  comb-building.  We  then  put  pieces  of  new  comb  in  a  shallow, 
square  tin  pan  having  a  close-fitting  cover,  and  having  holes  in  the  bot- 
tom. This  pan  being  placed  on  the  cloth  covering  the  comb  frames  in 
the  hive,  holes  were  cut  in  the  cloth  registering  with  the  holes  in  the 
bottom  of  the  pan,  thus  affording  a  passage  for  the  bees  into  the  pan. 
The  heat  arising  from  the  bees  produced  a  high  tomj^erature  in  the 
closely-covered  pan,  keeping  the  wax  plastic  and  easil^^  worked.  When 
such  auxiliary  resources  were  furnished,  comb-foundation  was  drawn 
out  and  completed  with  great  rapidity,  and  this  work  appeared  to  be 
performed  largely  by  the  young  bees,  aided  by  the  field  bees  at  night,  as 
the  comb-building  progressed  more  rapidly  by  night  than  by  day.  There 
jcing  no  necessity  for  wax-producing,  the  working  force  labored  with- 
out hindrance  during  the  day  in  the  fields,  and  with  equal  energy  by 
aight  in  the  hive.  Whenever  the  space  above  the  frames  is  not  being 
"sed  for  superstorage  this  method  of  furnishing  wax  may  be  employed 
-^tbnnt  inconvenience. 

ui!iVlCB  FOE  FEBDINO  SUaAR-SIRUP  AND   FOR  OTHER  PURPOSES. 

We  have  used  the  same  device  with  great  satisfaction  in  feeding  sug^- 
>irup      1  rim  of  tin  reaching  within  half  an  inch  of  the  cover  is  sol- 
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dered  in  the  holes,  throngh  which  the  bees  enter  the  feeder,  and  a  raft 
or  float  made  of  thin  strips  of  wood  supports  the  bees  when  taking  their 
food. 

We  have  also  devised  a  fixture  for  use  in  the  brood-chamber  in  the 
body  of  the  hive,  which  serves  a  variety  of  uses  and  proves  well  adapted 
for  the  purposes  for  which  it  is  designed. 

It  consists  of  a  wooden  frame  of  the  size  of  those  used  for  brood- 
frames,  the  strips  of  which  it  is  made  being  three-eighths  of  an  inch 
thick  and  2  inches  wide.  Parallel,  with  the  top  bar  of  the  frame  I  sus- 
pend three  tin  troughs,  one  above  another.  These  troughs  are  If 
inches  wide  and  2  inches  deep,  and  the  length  corresponds  with  the  in- 
side measure  of  the  frame.  Beginning  1^  inches  below  the  top  bar,  the 
troughs  are  suspended,  1  inch  apart,  by  means  of  a  small  screw  from 
the  inside  of  the  end  of  the  trough  entering  the  side  bar  of  the  frame. 
The  first  trough  next  to  the  top  bar  has  a  partition,  one-fifth  being  in- 
tended to  contain  water,  and  the  remainder  is  used  to  supply  honey  or 
sirup.  The  second  trough  is  used  to  supply  pure  wax  shavings,  and 
the  third  is  used  for  supplying  flour  or  meal  as  a  substitute  for  pollen. 

These  troughs  should  be  painted  and  sanded  inside  and  out,  as  bees 
do  not  readily  get  a  foothold  on  the  smooth  tin.  The  trough  for  food 
and  water  is  supplied  with  floats  to  prevent  the  bees  from  drowning. 

This  fixture,  supplied  with  food,  salty  water,  shavings  of  pure,  bleached 
wax,  and  flour,  I  place  in  the  center  of  the  colony  as  early  in  the  spring 
as  it  is  desired  to  stimulate  brood-rearing,  in  order  that  the  colonies  may 
be  strong  in  numbers  when  the  blossoms  appear.  We  use  this  device 
also  for  supplying  wax  shavings  in  the  body  of  the  hive  when  surplus 
honey  is  being  stored  above  the  frames,  and  if  floats  are  supplied  for 
each  trough  it  makes  an  excellent  inside  feeder  when  feeding  sirup  pre- 
paratory to  winter.  The  wax  used  is  clarified  and  bleached  in  the  usual 
manner  and  shaved  with  a  sharp  knife.  If  very  thin  comb-foundation 
with  shallow  walls  be  used  in  the  sections,  a  superior  quality  of  comb 
will  bo  quickly  bmlt. 

The  advantages  to  be  gained  by  using  such  a  device  when  buUding 
up  colonies  in  the  spring,  or  during  the  Working  season,  when  time  is 
honey,  will  be  appreciated  by  those  who  give  it  a  trial. 

WINTEniNa  BEBS. 

Each  of  the  different  methods  of  wintering  bees,  whether  in  cellars, 
in  houses,  or  upon  the  summer  stands,  has  its  advocates  among  experi- 
enced and  progressive  apiarists.  Success  by  any  method  depends  largely 
upon  the  proper  observance  of  a  variety  of  conditions.  Failure  to  com- 
ply with  essential  conditions  brings  failure  by  any  method. 

The  lack  of  water  during  long  confinement  has  been  accredited  with 
due  consideration  as  a  prime  cause  of  the  frequent  severe  losses  in  win- 
ter. Observation  and  experience  suggest  the'  inquiry  as  to  whether  as 
many  bees  do  not  perish  each  winter  from  the  lack  of  water  as  from  the 
lack  of  food. 

In  the  northern  half  of  the  United  States  bees  are  often  confined  to 
the  hive  continually  from  one  hundred  to  one  hundred  and  fifty  days. 
Frequently  the  suffering  from  thirst  is  intense,  as  is  evidenced  by  the 
bees  going  from  frame  to  frame,  visiting  every  comb  and  uncapping  the 
honey  in  search  of  water. 

We  have  frequently  observed  these  chips  of  cell  capping  distributed 
all  the  way  through  thepile  of  dead  bees  m  the  bottom  of  the  hive,  and 
on  the  bottom  board,  showing  that  the  bees  were  suffering  for  water 
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when  tbcy  began  to  die.  Perishing  from  thirst  day  by  day  the  claster 
dwindles  until,  a  mere  handful  being  left,  they  succumb  to  the  cold. 

Excessive  thirst  iind  prolonged  low  temperature  cause  what  is  called 
"  roaring  in  the  hive."  Disquietude  from  any  cause  induces  excessive 
consumption;  dysentery  follows;  death  usually  results.  I  have  fre- 
quently quieted  roaring  in  the  hive  and  restored  the  bees  to  their  nor- 
mal condition  of  quietude  by  supplying  water. 

For  furnishing  the  bees  water  in  winter  without  disturbing  the  dus- 
ter, across  the  tops  of  two  comb-frames,  and  above  the  intervening  space 
between,  we  place  a  block^  3  inches  or  4  Inches  square  and  2  inches 
thick,  through  which  is  a  2-inch  auger  hole.  In  the  hole  in  the  block  is 
placed  a  sponge  dipped  in  water  and  squeezed  out  sufficiently  to  pre- 
vent the  water  from  dropping  on  the  bees  below.  The  blanket  being 
replaced,  the  heat  from  the  bees  prevents  freezing,  and  usually  the 
sponge  will  be  sucked  dry  in  twenty-four  hours. 

The  sponge  should  be  thoroughly  rinsed  before  refilling.  The  water 
given  the  bees  should  be  lukewarm  and  brackish.  The  salt  is  relished 
by  the  bees  and  acts  as  a  corrective.  If  cushions  are  used  above  the 
frames  the  sponge  may  be  suspeuded  between  the  frames  above  the 
cluster  by  means  of  a  fine  wire.  A  mild  day  should  be  selected  for 
watering  the  bees.  If  after  the  bees  have  been  confined  fifty  days  a 
sponge  lull  of  water  be  given  every  thirty  or  forty  days  during  their 
stay  in  winter  quarters,  in  many  cases  valuable  colonies  will  be  saved 
which  would  otherwise  be  lost.  Whether  the  bees  are  to  be  wintered 
indoors  or  on  summer  stands,  the  arrangement  of  the  hives  should  con- 
template the  practicability  of  giving  water. 

BEES  vs.  FRUIT. 

For  the  purpose  of  testing  the  capacity  of  bees,  under  exceptional 
circumstances^  to  injure  fruit,  we  built  a  house  16  leet  long  by  10  feet 
wide,  and  8  feet  high  at  the  corners.  Large  doors  were  hung  in  each 
end,  and  a  part  of  the  siding  on  each  side  was  adapted  to  be  raised  np 
on  hinges.  Screen  doors  were  hung  on  the  inside  of  the  outer  doors,  and 
wire  cloth  covered  the  openings  on  the  side  where  the  siding  was  raised. 
The  house  is  entirely  bee-proof.  When  the  sides  are  raised  up,  and  the 
outer  doors  opened,  the  temperature  and  light  in  the  house  is  substan- 
tially the  same  as  outside.  Along  the  sides  of  the  house  we  built  shelves 
upon  which  fruit  was  i)laced  so  that  the  rays  of  the  sun  might  strike  the 
different  varieties  in  different  stages  of  ripeness,  from  green  to  dead 
ripe.  Plates  of  ripe  peaches,  pears,  plums,  grapes,  &c.,  were  placed  on 
the  shelves ;  clusters  of  different  kinds  of  grapes,  green  and  ripe,  sound 
and  imperfect,  and  such  as  had  been  stung  by  insects,  were  suspended 
from  the  rafters  and  cross-ties  of  the  house. 

The  1st  of  September  we  removed  three  colonies  of  bees  from  their 
hives,  carefully  and  quickly,  so  that  they  would  carry  verj'  little  honey 
with  them  when  transferred  from  one  hive  to  another.  Two  of  the  colo- 
nies were  hybrid  bees,  and  one  Italian.  These  colonies  were  hived  on 
empty  combs,  and  placed  in  the  house  with  the  fruit.  A  wood  stove 
was  put  in  the  house,  and  for  a  number  of  hours  each  day  a  high  tem- 
])erature  was  maintained.  The  physical  conditions  which  would  ordi- 
narily prevail  in  nature  during  a  protracted  and  severe  drought  were 
artificially  produced  and  steadily  maintained. 

The  bees  were  brought  to  the  stages  of  hunger,  thirst,  and  starva- 
tion.   The  house  was  kept  locked,  and  we  carried  the  key. 

Every  inducement  and  opportunity  was  afforded  the  bees  to 


BEPOKT  OF  THE  EMT0M0L0QI8T.  337 

their  hanger  and  thirst  by  attacking  the  frnit  exposed.  They  daily  visi- 
ted the  fruit  in  great  nambers,  and  labored  diligently  to  improve  the 
only  remaining  sonrco  of  subsistence.  They  inspected  and  took  what 
advantage  they  could  of  eveiy  opening  at  tibo  stem  or  crack  in  tiio  epi- 
dermis or  puncture  made  by  insects  which  deposit  their  eggs  in  the  skin 
of  grapes.  They  regarded  the  epidermis  of  the  peaches,  pears,  plums, 
and  other  fruits  having  a  thick  covering  simply  as  subjects  for  inquiry 
and  investigation,  and  not  objects  for  attack.  II  the  skin  be  broken  or 
removed  they  will,  in  case  of  need,  lap  and  suck  the  juices  exposed. 
The  same  was  also  true  of  the  grapes  if  the  skin  was  broken  by  violence 
or  burst  on  account  of  the  fruit  becoming  overripe;  the  bees  lapx)ed  and 
sucked  the  juices  from  the  exposed  parts  of  grapes  and  stored  it  in  the 
cells  for  food.  They  made  no  attempt  to  grasp  the  cuticle  of  grapes 
with  their  mandibles  or  with  their  claws.  U  the  grapes  were  cut  open 
or  burst  from  overripeness  the  bees  would  lap  and  suck  the  juice  fn>m 
the  exposed  segments  of  the  grape  until  they  came  to  the  film  separat- 
ing the  exposed  and  broken  segments  from  the  unbroken  segments. 
Through  and  beyond  the  film  separating  the  segments  they  appear  to 
be  unable  to  penetrate.  I  removed  the  outer  skm  from  many  grapes  of 
different  kinds,  taking  care  not  to  rupture  the  film  surrounding  the  pulp. 
When  these  were  exposed  to  the  bees  they  continued  to  lap  and  suds 
the  juices  from  the  outer  film  until  it  was  dry  and  smooth  as  was  the 
film  between  broken  and  unbroken  segments.  They  showed  no  dispo- 
sition to  use  their  jaws  or  claws,  and  the  outer  film  as  well  as  the  film 
between  broken  segments  remained  whole  until  the  pulp  decayed  and 
dried  up. 

After  continuing  the  test  for  thirty  days,  using  such  varieties  of  firuit 
as  could  be  obtained,  we  sent  to  Michigan  for  varieties  not  obtainable 
here.  Through  the  kindness  and  favor  of  the  president  of  the  Michi- 
gan Horticultural  Society,  Mr.  T.  T.  Lyon,  of  South  Haven,  Mich.,  we 
secured  twenty  varieties  of  grapes,  which  arrived  in  excellent  condition. 
Another  colony  of  Italian  bees  was  then  placed  in  the  house  with  those 
already  confined  for  forty  days,  and  the  twenty  varieties  of  grapes  were 
exposed  upon  plates  and  suspended  from  the  rafters  as  l^fore.  Hie 
conditions  naturally  prevalent  during  a  severe  and  protracted  drought 
were  again  produced,  and  the  test  again  continued  for  twenty-five  days. 
The  result  was  simply  a  repetition  of  the  former  test  The  bees  showed 
no  more  capacity  or  disposition  to  offer  violence  to  one  variety  of  grapes 
than  another.  No  more  attention  was  given  the  thin-skinned  varieties 
than  the  thick-skinned.  As  long  as  the  skin  remained  whole  they  did 
not  harm  the  grapes.  When  the  skins  were  broken  by  violence,  such, 
as  by  cutting  or  squeezing,  the  Juices  exposed  were  appropriated.  The 
extent  of  damage  the  bees  could  do  to  grapes  burst  from  overripeness 
depended  on  the  extent  of  the  rupture  in  the  film  surrounding  the  pulp. 
A  wide  rupture  may  be  made  in  the  epidermis,  or  it  may  be  removed, 
and  if  the  film  is  unbroken  the  pulp  remained  whole.  The  film  seldom 
bursts  until  the  grape  is  about  to  decay,  or  has  begun  to  decay,  and 
then  the  grape  is  of  little  value. 

In  order  to  determine  the  size  of  the  opening  necessary  to  be  made 
in  order  that  bees  might  injure  grapes,  we  punctured  the  cuticle  of 
the  grapes  in  several  bunches  with  cambric  needles  of  various  sizes. 
The  puncture  made  with  the  point  of  medium-sized  needles  produced  no 
efl'ect.  Neither  does  the  puncture  made  by  the  sting  of  insects  when 
ovipositing  until  the  blister  appears  and  decay  progresses  with  the  de- 
velopment of  insect  larvae.  I  found  that  I  might  pass  a  medium -sized 
needle  through  a  grape,  from  side  to  side,  and  bees  could  obtain  no 
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jaice  except  fhat  oozing  fh>m  the  puncture.  Many  erroneously  suppose 
that  bees  sting  the  grapes.  Bees  never  sting  except  in  self-defense  or 
in  defense  of  tiieir  homes  from  real  or  imaginary  danger. 

At  times  when  bees  could  gather  nothing  in  the  fields  we  saturated 
clusters  of  grapes  with  honey  and  suspended  them  in  front  of  the  hives 
in  the  apiary,  and  from  branches  of  trees  and  grape-vines  near  by. 
Other  clusters  dipped  in  honey  and  sirup  were  hung  in  the  house.  The 
bees  thronged  upon  the  grapes  until  the  clusters  looked  like  little  swarms 
hanging  to  the  vines  and  limbs.  They  lapped  the  grapes  until  the  skins 
were  polished  perfectly  smooth  and  shining,  like  the  inside  skin  of  an 
onion,  and  no  taste  of  sweet  could  be  detected  by  touching  the  tongue 
to  the  grape.    The  skins  of  the  grapes  were  left  intact. 

Bees,  like  some  animals  of  a  higher  order,  seem  to  enjoy  stolen  sweets 
better  than  any  other.  Taking  advantage  of  their  propensity  to  steal 
and  despoil,  we  placed  combs  containing  honey  in  an  unoccupied  hive 
and  permitted  the  bees  in  the  apiary  to  steal  the  honey  and  such  jHxt- 
tions  of  the  combs  as  they  could  appropriate.  We  then  suspended  in- 
stead of  the  despoiled  combs  clusters  of  grapes  dipped  in  honey.  The 
bees  attacked  with  desperate  earnestness,  apparently  determined  to 
literally  go  through  those  grapes.  The  clusters  were  left  hanging  for 
a  day  or  two,  uniS  the  bees  had  entirely  deserted  the  hive,  and  exami- 
nation showed  the  grapes  to  be  as  sound  as  when  placed  there  and  the 
skins  polished  smooth  and  clean  as  before. 

We  then  puncture<l  the  grapes  of  several  clusters  by  passing  a  darn- 
ing needle  through  the  berries  from  side  to  side,  and  hung  them  in  the 
house  near  the  hungry  bees.  They  sucked  the  juices  from  the  broken 
segments  as  far  as  they  could  insert  their  tongues  into  the  wound,  leav- 
ing a  depression  near  the  puncture,  and  the  remainder  of  the  pulp  was 
left  whole. 

The  instinct  of  bees  impels  them  to  remove  everything  useless  or 
strange  from  their  hive.  They  will  labor  harder  to  remove  any  otjject 
which  is  useless  or  offensive  than  for  any  other  purpose.  After  pass- 
ing a  darning  needle  through  some  of  the  grapes  in  several  clustm  of 
different  varieties,  we  suspended  tliese  clusters  from  the  top  of  comb 
frames  by  using  flue  wire,  and  placed  them  in  the  center  of  strong  col- 
onies of  both  hybrids  ana  Italians.  The  iuice  was  extracted  from  the 
punctured  segments  as  before,  and  the  perfect  grapes  hung  undisturbed 
for  fifteen  days.  They  appeared  to  have  kept  better  hanging  in  the 
hive  than  they  would  have  kept  on  the  vines. 

The  evidence  then  shows  that  bees  do  not  injure  perfect  fruit.    We 
have  observed  that  they  give  no  attention  to  the  puncture  and  blight 
caused  by  the  ovipositing  of  other  insects,  until  after  the  larva  is  hatched 
and  decay  has  set  in,  and  then  only  in  cases  of  extremity.    The  circum- 
stances under  which  bees  appear  to  be  able  to  injure  grai)es  are  very 
exceptional.    That  they  will  not  molest  or  even  visit  grapes  when  it  is 
possible  to  secure  forage  elsewhere  is  certain.    It  also  appears  certain 
that  they  never  attomi)t  violence  to  the  skin  of  grapes.    The  capacity 
of  bees  to  injure  overripe  grapes  is  limited  by  the  extent  to  which  the 
juice  and  pulp  are  exposed  by  the  bursting  of  the  film.    If  the  film  is 
»nly  slightly  burst  the  bees  can  do  but  little  injury.    If  the  progress  of 
lecay  has  caused  a  wide  rupture  in  the  film  the  bees  more  readily  appro- 
oriate  the  juice.    If  overripeuess  and  decay  have  exposed  the  pulp  of 
<rapes  to  such  an  extent  that  bees  can  damage  them  seriously,  the  bees 
'hould  be  confined  to  the  hive  (unless  the  weather  be  excessively  hot),  and 
i^he  grapes  should  at  once  be  gathered^  for  from  this  stage  the  progreiM  of 
<  ec^^  i  8  rapici  ^    Confinement  to  the  hive  for  a  short  time,  while  tbs  over^ 
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ripe  grapes  arebeing  gathered,woiiId  lemilt  in  no  loss,  and  the  bees  wonld 
be  prevented  from  gathering  the  grape  jnice  and  storing  it  in  the  hive. 
Bees  confined  to  their  hives  in  warm  weather  mnst  always  have  ample 
top  ventilation,  and  should  be  liberated  and  allowed  to  fly  half  an  hoar 
before  sunset  each  day  during  the  term  of  their  conflnemeA.  The  ex- 
cessive use  of  grape  juice  often  produces  inebriety.  In  the  case  of 
bees  it  produces  diarrhea.  After  grapes  have  arrived  at  the  stage  of 
overripeness  and  decay  in  which  it  is  possible  for  bees  to  iiijure  them, 
and  the  circumstances  are  so  exceptional  as  to  cause  the  bees  to  seek 
such  food,  it  would  be  advantageous  to  the  ^pe-grower  to  secure  his 
grapes  from  the  ravages  of  decay,  and  advantageous  to  the  bee-keeper 
to  secure  his  bees  from  the  ravages  of  disease. 

The  following-named  varieties  of  grapes 'were  used  in  making  these 
tests :  The  Niagara,  Delaware,  Eoger's  No.  10,  Soger's  No.  14,  Bog^s 
No.  15,  Bogei's No.  —.Taylor,  Ives,  Lady,  Hartfo^,  Martha, Ooncord, 
Northern  Muscadine,  vergennes,  Brighton,  Pocklington,  Worden,  Isa- 
bella, Diana,  and  Syrians  from  OaJifomia,  and  three  other  varieties  tiie 
names  of  which  I  ddd  not  learn. 

Mr.  Bichard  Bees,  a  florist  and  horticulturist  of  many  years^  experi- 
ence in  the  Eastern  and  Western  States,  informs  me  that  he  has  veiy 
oareftilly  observed  the  effect  of  bees  upon  flowers  and  fruits  in  the  or- 
chard, garden,  and  greenhouse.  He  Regards  their  presence  as  wholly 
desirable  and  altogether  beneficial.  During  a  term  of  four  years  he 
had  charge  of  a  large  conservatory  and  garden  bi  this  dty.  At  times 
he  had  as  many  as  fourteen  different  varieties  of  exotic  grapes  in  bear- 
ing in  the  conservatory,  and  from  2  to  3  tons  of  ripe  grapes  hanging 
on  the  vines  at  once.  A  large  apiary  was  located  near  by,  and  late  in 
the  fall  and  early  in  spring  the  flowers  and  fruits  in  the  conservat 
were  visited  by  the  bees  in  great  numbers.  The  grapes  were  unmolesi 
and  the  bees  aided  in  fertilizing  the  flowers.  He  says  that  he  has  hi 
large  experience  in  grape-growing  in  vineyards,  and  that  he  has  never 
known  any  damage  or  loss  resulting  from  bees,  and  that  when  grapes 
are  burst  from  overripeness,  or  decayed  and  blighted  by  the  hatching 
of  insect  larvad,  to  such  an  extent  that  bees  can  appropriate  their  Juices, 
they  are  of  little,  if  any,  value.  He  has  never  kept  any  bees,  but  he 
regards  them  as  being  of  great  service  to  floriculturists  and  horticult- 
urists on  account  of  tiie  service  rendered  in  fertilizing  blossoms. 

ABTIFIOIAL  FEBTILIZATION. 

Since  we  began  this  work  we  have  given  much  thought  and  labor  to 
experiments  in  methods  of  artificial  fertilization. 

>'o  other  branch  of  apicultural  experiment  possesses  the  same  scien- 
tific interest  or  practical  value  to  the  industry  of  bee-keeping. 

Ever  since  the  art  of  bee-keeping  began  to  be  practiced  upon  scientific 
principles,  the  value  of  exact  knowledge  and  perfect  control  of  the  pro- 
(•ci?s  of  fecundation  has  been  recognized. 

In  184C  an  able  Grerman  apiarist  wrote:  "If  it  were  possible  to  as- 
(11  tain  the  reproductive  process  of  bees  with  as  much  certainty  as  that 
.»!  our  domestic  animals,  bee  culture  might  unquestionably  be  pur- 
sued with  positive  assurance  of  profit,  and  would  assume  a  high  rank 
among  the  various  branches  of  rural  economy.'' 

And  in  a  current  number  of  one  of  the  most  progressive  bee  journals, 
a  prominent  writer  on  apiculture  says :  "  The  apiarist  who  finds  out  a 
sure,  safe,  and  certain  method  of  controlling  fecundation  as  it  is  con- 
trolled in  the  animal  kingdom,  will  confer  a  great  and  lasting  blessing 
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upon  bee-keeperSy  and  be  tho  means  of  advancing  the  profession  a  long 
way  towards  perfection.''  Realizing  the  difficulties  to  be  overcome,  there 
was  little  encouragement  to  expect  success.  However,  all  progress  **  i» 
usually  the  slow  outgrowth  of  repeated  trials,"  and  "  failures  precede 
suff.cesses."^ 

Various  methods  and  expedients  have  been  adopted  for  securing  the 
fertilization  of  queens  in  confinement,  none  of  which  have  proved  satis- 
factory. 

During  the  past  two  years  reference  has  occasionally  been  made  in 
apicultural  papers  to  a  process  of  fecundating  queens  while  in  the 
larva  and  the  pupal  or  nymph  stage  of  development,  by  crushing  drone 
larva  upon  the  queen  larva,  or  by  opening  tho  cell  and  intr^ucing 
crushed  drone  larva  upon  the  nymph  queen.  In  a  few  instances  ex- 
perimenters have  reported  that  the  practice  has  been  successfiil,  and 
that  queens  thus  treated  have  begun  laying  fecundated  eggs  in  from 
one  to  two  days  after  leaving  the  cell. 

In  each  of  the  reported  cases  some  important  fact  in  the  evidence 
tending  to  establish  the  genuineness  of  the  claim  to  success  seems  to 
have  been  wanting  or  doubtful.  In  consequence  these  reports  have 
been  received  with  reserve  and  often  with  ridicule. 

For  putting  these  claims  to  the  test,  we  caused  a  number  of  queen 
ceUs  to  be  built,  and  just  before  the  cells  were  capped  I  squeez^  the 
contents  of  the  generative  organs  of  nymph  drones  ui>on  the  larval 
queens.  The  bees  removed  the  larvsB  and  destroyed  the  cells.  After 
other  queen  cells  were  capped  we  opened  them  by  making  a  horizontal 
incision  at  the  base  of  the  cells,  and  another  at  right  angles  down  the 
side  of  the  cell,  and  laid  back  a  part  of  the  side,  exposing  the  queen 
pupa.  Through  the  opening  in  the  cell  we  squeezed  the  liquid  contents 
of  the  generative  organs  of  imago  drones  upon  the  pupa  queens.  The 
sides  of  the  cells  were  then  replaced  and  sealed  with  melted  bees-wax 
and  rosin.  These  ceUs  were  placed  in  nursery  cages  and  hatched  in 
queenless  nuclei  colonies.  These  queens  were  liberated  in  nucleus  col- 
onies after  their  wings  were  clipped.  Upon  being  hatched  they  resem- 
bled fecundated  laying  queens  more  than  virgin  queens.  13ie  treat- 
ment they  received  from  the  bees  and  their  action  upon  the  combs  was 
that  of  fecundated  rather  than  that  of  virgin  queens.  Bepeated  exper- 
iments, however,  failed  to  produce  a  queen  capable  of  laying  fecundated 
eggs.  Still,  the  fact  that  the  treatment  given  tho  embryo  queens  had  to 
such  an  extent  changed  their  physiological  characteristics  was  sugges- 
tive. From  the  analogy  between  the  animal  and  vegetable  kingdom 
where  ripe  seed  is  known  to  grow  better  than  unripe,  it  seemed  more 
than  probable  that  the  contents  of  the  generative  organs  of  a  mature 
drone  would  have  more  virility  than  those  of  a  drone  larva  or  pupa. 

That  the  active  principle  in  the  fluid  contained  in  the  procreative 
organs  of  the  drones  attains  a  degree  of  activity  at  a  very  early  stage 
ill  their  development  is  evident  from  the  effect  produced  by  exposing 
the  larval  queens  to  its  influence.  Continuing  the  experiment  we  caused 
iiiore  queen  cells  to  be  built.  Eemoving  the  testes  and  seminal  sack 
<*rom  mature  drones  with  a  pair  of  pliers,  the  contents  were  pressed 
ipon  the  larval  queens.  The  bees  removed  the  uncapped  larv©  as  be- 
ore.  Most  of  the  pupa  queens  so  treated  and  placed  in  nursery  cages 
lor  hatching  died  in  the  cell  after  assuming  the  imago  state  and  alter 
'^eing  partly  colored.  We  hope  to  be  able  yet  to  discover  what  princi- 
ples and  practice  are  essential  to  success  which  seems  possible,  for  many 
)ossible  opportunites  remain  untried.  While  possessing  possibilities 
^f  the  greatest  interest  and  value  to  the  embryologist  and  entomolo- 
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gist,  it  is  donbtfol  whether  a  demonstrated  method  of  what  may  be 
called  partlienogenetical  fecundation  wonld  possess  the  essentials  of 
certainty  and  permanence  in  such  a  degree  as  to  make  the  method  serv- 
iceable to  bee-keepers.  It  remains  to  be  tried  whether  a  sufficient  num- 
ber of  active  spermatozoa  may  be  received  into  the  spermatheca  of  queens 
while  in  the  larva,  pupa,  or  imago  state  to  render  them  serviceable  for 
any  practicable  purpose,  even  if  some  of  the  reported  successes  were 
f  rue.  Failing  to  succeed  by  these  methods  it  appears  more  reasonable 
t  hat  the  best  time  to  fecundate  a  queen  is  when  she  wants  to  be  fecun- 
dated, or  when  orgasm  appears.  Orgasm  takes  place  in  from  five  to 
seven  days,  usually  in  five  days,  after  the  queen  leaves  the  cell,  and 
continues  for  eight  or  ten  days,  and  a  few  instances  are  reported  where 
queens  have  be^  fertilized  as  late  as  twenty-three  days  after  leaving  the 
cell. 

When  orgasm  takes  place  the  generative  organs  of  the  queen  are 
highly  excited  and  much  distended.  We  con&ued  a  queenless  colony 
in  their  hive  and  gave  them  a  queen-cell  which  had  not  been  disturbed 
while  maturing,  and  allowed  the  queen  to  hatch.  When  the  virgin  queen 
was  six  days  old  orgasm  occurred,  and  on  the  evening  of  the  seventh 
day  we  removed  her  firem  the  hive  and  placed  drops  of  the  male  sperm 
upon  the  open  vulva  as  she  was  held  back  downwsurds,  by  gently  grasp- 
ing the  thorax  between  the  thumb  and  forefinger.  The  indent  the  male 
8x>erm  was  pressed  from  the  testes  and  seminal  sack  ef  a  mature  drone 
upon  the  excited  and  distended  vulva,  it  was  curious  to  observe  the  ef- 
fect. The  action  of  the  abdomen  and  vulva  resembled  that  of  young 
birds  while  being  fed.  There  was  the  reaching  up  after  the  seminsS 
fluid,  and  an  action  of  the  p£u*ts  resembling  tjie  opening  of  the  mouth 
and  swallowing  food.  As  much  seminal  fluid  as  could  be  obtained^  by 
the  imperfect  method  employed,  from  three  or  four  drones,  was  utilized 
and  readily  absorbed  by  the  queen,  after  which  her  wing  was  clipped  and 
she  was  dropped  on  a  frame  covered  with  bees  and  returned  to  the  hive, 
and  the  bees  were  liberated.  Up  to  this  time  her  appearance  and  ac- 
tion was  that  of  a  virgin  queen.  The  next  morning,  twelve  hours  after 
exposure  to  the  seminal  fluid,  her  abdomen  was  distended,  and  her  ap^ 
pearance  and  action  in  all  respects  was  that  common  to  fertile,  laying 
queens.  She  was  moving  about  slowly  over  the  combs  and  peering  into 
the  cells,  and  in  twenty-four  hours  afterward  she  had  400  or  500  eggs 
in  worker  cells.  We  watohed  the  development  of  larva)  from  those 
eggs.  In  due  time  worker  larvsB  appeared,  and  at  this  date,  Novem- 
ber 13,  worker  bees  in  considerable  numbers  are  being  hatehed.  We 
then  reared  two  queens  from  the  eggs  laid  by  this  artificially  fecundated 
queen,  in  queenless  colonies,  and  as  soon  as  they  were  hatehed  I  clipped 
their  wings,  and  when  orgasm  appeared  they  were  treated  as  before  de- 
scribed, and  in  three  days  one  laid  a  few  eggs  in  worker  cells.  The  other 
has  the  appearance  and  action  of  a  fertile  queen,  but  has  laid  no  eggs, 
and  the  lateness  of  the  season  forbids  advantageous  continuance  of  the 
experiments. 

Fully  realizing  the  necessity  for  exactness  and  certainty  in  all  de- 
tails, before  tabulating  the  results  of  any  method  so  revolutionary,  I 
have  endeavored  to  effectually  guard  against  aU  possibility  of  the  test 
being  abortive.  Instances  have  been  reported  where  fecundation  had 
taken  place  in  the  hive ;  but  as  many  examinati'ons  proved  that  there 
were  no  drones  in  these  hives,  and  judging  from  the  lateness  of  the  sea- 
son and  severity  of  the  weather,  probably  none  in  the  country,  except  a 
few  which  had  been  preserved  in  a  queenless  nucleus  colony  by  fre- 
quently feeding  the  bees  and  confining  them  in  the  hivei  and  from  the 
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further  faot  that  the  ezpenments  were  condacted  when  few  bees  at  any 
time  attempted  to  leave  the  hive,  and  from  the  &ct  that  these  queens' 
wiugs  were  clipped  when  they  were  removed  from  the  nursery  cage,  we 
cau  confidently  assert  that  fecundation  by  the  natural  method  did  not 
take  place.  These  later  experiments  in  fecundation  have  been  con- 
ducted through  the  months  of  October  and  November,  during  the  pre- 
valence of  most  unpropitious  weather,  and  those  acquainted  with  tbe 
habits  and  instinct  of  bees  will  understand  the  difficulties  under  which 
we  have  had  to  labor.  With  the  return  of  spring  and  the  advantageous 
conditions  attending  the  normal  season  for  breeding,  and  after  discov- 
ering and  adopting  better  methods  and  devices  for  appropriating  and 
depositing  the  seminal  fluid,  we  are  hopeful  that  the  fecundation  of 
queen  be^  may  be  controlled  with  the  same  ease  and  certainty  as  fecun- 
dation is  regulated  among  all  domestic  animals,  and  that  the  pedigree 
of  the  breedmg  stock  in  the  apiary  wHl  be  as  readily  traced  and  as  highly 
valued  as  is  the  recorded  pedigree  of  the  illustrious  scions  of  the  tnr^ 
and  the  aristocratic  families  of  the  American  Herd  Book. 

We  regret  that  the  lateness  of  the  season  prevents  the  further  con- 
tinuance of  these  tests  now,  as  we  fully  appreciate  the  necessity  of  plac- 
ing the  evidence  in  support  of  the  facts  set  forth  on  the  incontestable 
basis  of  continued  and  often-repeated  succeseses,  and  not  upon  the  suo- 
cess  obtained  in  two  individual  cases.  However,  the  fact  that  I  have 
succeeded  in  producing  queen  bees  of  two  generations  which  have  by 
artificial  means  been  made  to  perform  the  normal  functions  of  naturally 
fecundated  queens,  seems  to  furnish  ground  to  hope  that  this  subject 
has  passed  from  the  plane  of  experiment  to  the  position  of  practicability. 
Other  methods  for  controlling  fecundation  also  remain  to  be  tested. 

BEB  FOBAGB. 

Gar  time  has  been  so  closely  occupied  with  the  experiments  reported 
upon  that  we  have  had  littie  time  for  other  important  work  covered  by 
your  instructions.  Oonsiderable  information  has  been  gathered  and 
tabulated  concerning  the  habits  and  value  of  different  varieties  of  honey- 
producing  plants  for  bee  forage,  with  the  view  of  lengthening  the  work- 
ing season  by  cultivating  such  as  bloom  successively  from  spring  until 
late  in  the  flail  of  the  year. 

niPBOVED  BACES. 

Some  preliminary  steps  have  also  been  taken  in  the  matter  of  securing 
for  importation  some  races  of  bees  reported  to  possess  valuable  charac- 
teristics, that  their  value  may  be  tested,  in  their  capacity  as  a  species, 
or  when  properly  crossed  witii  races  already  introduced. 

IMPOETANOB  OF  APIOULTUEB. 

±^  ino  economic  importance  of  this  industry  is  more  generally  real- 
ized, a  wide-spread  and  growing  interest  is  manifested  in  this  much- 
noglected  branch  of  rural  husbandry.    The  lack  of  practical  knowledge 
8  the  main  hindrance  now  existing  in  the  way  of  the  very  general 
idoption  of  this  pursuit  among  agriculturists,  as  nearly  all  parts  of  the 
^nited  States  are  well  adapt^  to  profitable  bee-keeping. 

in  idea  of  the  present  importance  of  this  industry  can  be  gained 
lom  the  following  figures,  taken  from  the  report  of  the  statistician 
'^  the  Northwestern  Society  of  Bee-Keepers  for  1884»    He  says:  "  Ao- 
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cording  to  conseryatiye  estimateB  we  have  bow  a  total  of  three  millions 
of  oolonies  of  bees,  which  aomially  yield  120;Q(K),000  pounds  of  honey. 
The  valne  of  the  annaal  product,  at  an  average  of  15  cents  per  pound, 
would  be  $18,000,000." 

The  estimated  annual  product  ranges  fix>m  $15,000,000  to  $20,000,000, 
and  the  annual  product  of  wax  is  about  $1,000,000  in  value. 

Not  more  than  8  or  10  per  cent,  of  those  fiAvorably  situated  for  the 
cultivation  of  bees  are  engaged  in  the  pursuit.  If  even  one-half  of 
those  favorably  situated  were  so  engaged,  the  annual  product  would 
not  fall  below  $75,000,000  or  $80,000,000  in  value. 

The  United  States  imported  2,400,000,000  pounds  of  sugar,  at  a  cost 
of  $94,923,500,  in  the  year  1884. 

A  large  i)ercentage  of  these  imports  do  not  bring  with  them  a  charac- 
ter above  suspicion.  Instead  of  being  imi>orters  we  should  be  exporters 
of  sweets,  witli  the  balance  largely  in  our  favor.  Instead  of  paying  their 
money  for  the  vile  adulterations  of  foreign  importations,  our  agricultur- 
ists should  gather  the  pure  and  wholesome  nectar  annually  wasted  in 
their  own  fields. 

The  degree  of  skill  necessary  to  engage  successfully  in  the  cultivation 
of  bees  and  the  production  of  honey  is  not  greater  than  that  required 
in  keeping  a  dairy  and  producing  good  dairy  products.  The  difference 
is  in  kind,  not  in  degree,  of  skill,  and  one  is  as  easily  acquired  as  the 
other. 

That  reliable  reports  concerning  this  industry  may  be  fnnished  in 
the  bulletins  and  annual  reports  of  the  Department  of  Agriculture  is 
earnestly  wished  for  by  all  progressive  bee-keepers. 

Eeports  giving  the  number  of  colonies  in  the  several  States  and  Ter- 
ritories on  the  1st  day  of  June,  and  crop  reports  of  apiarian  products 
the  1st  day  of  August  and  the  1st  day  of  October  of  each  year,  would 
be  of  very  great  value. 

The  facilities  possessed  by  the  Department  of  Agriculture,  through 
their  correspondents,  furnishes  the  best  means  for  obtaining  reliable 
statistics  and  crop  reports.  That  such  facts  and  statistics  may  be  fur- 
nished in  the  bulletins  and  reports  of  the  Department  is  earnestly 
desired. 

[Note.— The  "  Notes  of  the  year,"  referred  to  in  the  introdaotion,  are  exoluded  by 
the  limit  aa  to  space  allowed  for  this  report.— C.  V.  B.] 


EXPLANATION  TO  PLATES 
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Where  figures  art  enlarged  ike  natural  tiMes  are  indicated  in  hair4inea  at  side,  tinUss  already 

indicated  in  seme  other  vsay  wa  the  plate. 


EXPLA^^ATION  TO  PLATE  I. 

THE  PERIODICAL  CICADA. 

(Original.) 

Fio.  1.— Fnpa  of  Ciuida  tepUndeeim  as  it  arises 
flrom  tlie  groand,  aide  Tiew. 

Fio.  2.— Pupa  of  Oieada  geptetideeim  as  it  ariaea 
ftom  the  ground,  dorsal  viexr, 

Fio.  3.— Papa  of  Cicada  teptendeeim  as  it  arises 
from  the  ground,  Tvith  tho  forming  Ci* 
cxula  beginning  to  issue  through  a  rent 
along  the  middle  of  the  thorax. 

Fio.  4.— Forming  Cicada  in  the  straight  or  ex- 
tended position. 

Fio.  5.— Forming  Cicada  in  the  hanging  position, 
lateral  view. 

Fio.  6.— Forming  Cicada  in  the  hanging  position, 
ventral  view. 

Fio.  7.— Forming  Cicada  in  tho  diuging  position, 
lateral  view. 

Fig.  8.— Forming  Cicada,  dorsal  view,  with  the 
wings  beginning  to  inflate. 

Fio.  9.— Forming  Cicada  in  the  flat-winged  posi- 
tion. 

Fio.  10.— Forming  Cicada  in  the  roof-winged  posi- 
tion, and  final  colors  becoming  fixed. 

Fio.  11. — Side  view  of  complete  Cicada,  with  final 
coloring. 

EXPLANATION  TO  PLATE  IL 

SILK  CULTURE. 
(After  Pajjteur.) 

Fig.  1. — Silk-worms  which  h.ivo  died  from  fldc- 
cidity  aflcr  mountiuii — reduced. 

Fio.  2. — Anatomy  of  the  chrysalis— enlar;;e<l 
twice. 

Fig.  3. — Joint  of  silk-worm,  showing  pctrt/w  spots 
in  contrast  to  an  incised  wound — en- 
larged six  times. 

Fio.  4.— a,  worm  with  p&rinotu  spots  just  ap- 
pearing ;  b,  same,  moro  advanced — en- 
larged twice. 


EXPIiANATION  TO  PLATE  IIL 
8ILK-W0KU  DISEASES. 

(After  Pasteur.) 

Fio.   l.~Chaln  ferment  of  flocoidity— enlarged 

350  diameters. 
Fio.    2.— Cwrpuscies  otpibrine.    (Same  scale.) 

EXPLANATION  TO  PLATE  IV. 

EGG-PRODUCTION. 

Fio.  l.^Cell  or  bag  for  egg-laying.  (After  Ro- 
man.) 

Fio.   2.— Kethod  of  clamping  bags.    (Original.) 

Fig.  3.— Constricted  cocoon  of  fine  texture. 
(Original.) 

Fio.  4.— Non-constrioted  cocoon  of  oojrso  text- 
ure.   (Original) 

•  EXPLANATION  TO  PLATE  V. 

THE  PERIODICAL  CICADA. 

Fio.  1. — a,  recent  puncture,  fi-ont  view ;  h.  same, 
surface  removed  to  show  airangemeut 
of  eggs,  from  above;  e,  same,  side  view; 
d,  egg  cavity  ocposed  after  eggs  aro 
removed,  uml  i^howing  tho  aculiiture 
left  by  iho  ovijKisitoi- — ill  cuhirgcit. 
(Original.) 

Fn.  2. — a,  twig  Hhowing  recent  pnurtiiroM,  fwm 
front  and  sido,  and  illnsti-iitiu:;  uianniT 
of  bi-caking:  0.  twig  «li(»win:r  olilt-r 
pnnL'turt'i*,  witli  retraction  ofbai  k.  and 
more  fully  displaying  the  airangeincnt 
of  tlbors— natural  sizo.     (C)r;;{iti:il.) 

Fio.  3.— Twig  showing  scars  from  puuctiiics 
after  second  year— natural  sizo.  (Af- 
ter Riley.) 

Fio.  4.— Newly  hatched  larva— gicatly  enlarged. 
(After  Riley.) 


(1) 
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EXPLANATION  TO  PLATE  VI. 

Fio.  l.—The  Periodical  Cicada:  A,  d  of  typ- 
ical form— natural  sizo;  c,  d,  genital 
hooks — enlarged;  g,  singing  appa- 
ratus— natural  size  ;  B,  cT  of  the  small 
form  (eamnvi)— natural  size ;  e,  f,  gen- 
ital hooks — enlarged.  (After  Biley, 
and  Hagon.) 

Fio.  2. — Dermestea  vxdpinus:  a,  egg;  &,  c,  larva 
lateral  and  dorsal  view;  A,  pupa,  ven- 
tral view :  i-,  beetle — enlarged  ;  d,  dor- 
sal view  of  one  of  the  middle  joints  of 
larva  denuded  to  show  spines  and  tu- 
liorcles ;  i,  ventral  view  of  tip  of  abdo- 
men in  cT  beetle ;  «,  head  of  larva ;  /, 
left  masilla  of  same,  with  palpus ;  g, 
labium  of  same,  with  palpi— enlarged. 
(Original.) 

Fio.  B^^Eurycreon  rantalis :  a,  larva ;  d,  chrys- 
alis—twice natural  size;  /,  moth — 
slightly  enlarged;  &,  side  view  of  mid- 
dle joint  of  larva ;  c,  top  view  of  last 
joint  of  larva ;  e,  cremaster  or  anal  tip 
of  chrysalis— greatly  enlarged.  (Orig- 
inal.) 

EXPLANATION  TO  PLATE  VII. 

Fio.    1,—Agrotit  megsoi-ia:   a,  lar\'a;  b,  moth- 
natural  size.     (After  Kiley.) 
Fio.    2. — Diplotis  nigra:  a,  larva  seen  from  above; 

b,  same,  from  side— enlarged ;  d,  last 
joint  of  larva,  from  above ;  c,  head  of 
larva,  from  above;  e,  "brea8t-bono"of 
larva — all  greatly  enlarged.  (Origi- 
nal.) 

Fio.  Z.—Diplosis  nigra:  a,  adult  female,  from 
side ;  b,  genitalia  of  male,  from  side ; 

c,  pupa,  from  side — all  much  enlarged ; 

d,  antenniB  of  male ;  e,  antenme  of  fe- 
male— still  more  enlarged.     (Original.) 

Fio.  4. — Diplotii  nigra:  Genitalia  of  male,  from 
above— greatly  enlarged.    (Originid.) 

Fio.  5. — 4-'nthonomus  muacultit :  Spray  of  straw- 
berry, showing  beetles  at  work— natu- 
ral size.    (Original.) 

Fio.  6.  —Anthonomxit  muteulut :  Aduli,  enlarged. 
(Original.) 


EXPLANATION  TO  PLATE  VIIL 

DESTRUCTIVE  LOCUSTS. 

(Figs.  1  and  5,  original ;  2, 3,  and  4,  firom  Seoond  Re- 
port U.  S.  Entomological  Commission ;  6  and  7, 
from  First  Report  U.  S.  Entomological  Commis- 
sion.) 

Fio.  l.—Melanoplut  devastator :  large  cf  from  Cal- 
ifornia, 1885 — natural  size. 

Fiu.  2.— Melanophts  devastator :  small  9t^c°o. 
Nev.,  1880— natural  size. 

Fio.  2.—Melanoplu8  devastator:  large  9,  Red- 
ding, Cal.,  1880 — ^natural  size. 

Fig.  4. — Melanoplus  devastator:  <f,  Fort  Keogb, 
Montana,  1880— natural  site. 

Fio.  5.— Melanoplus  devastator:  a,  anal  charac- 
ters of  cT,  from  above ;  b,  anal  charac- 
ters of  cT,  from  the  side;  e,  anal  char- 
acters of  cTi  from  behind— much  en- 
larged. 

Fio.  0.— Melanoplus  spretus:  a,  anal  charactors 
of  c^,  from  above ;  {>,  anal  characters  of 
(f,  from  side ;  c,  anal  characters  of  <^, 
from  behind— much  enlarged. 

Fio.  1.— Melanoplus  atlanis:  a,  anal  characters 
of  cf,  from  above ;  5,  anal  characters  of 
cT,  from  side ;  c,  anal  characters  of  <^, 
from  behind — much  enlarged. 

EXPLANATION  TO  PLATE  IX. 

THE  WHITE  PINE  WEEVIL. 

Fio.  1. — o,  larva,  from  side;  b,  pupa,  from  be- 
neath ;  d,  beetle,  from  above— all  en- 
larged.   (After  Packard.) 

2.— a,  twig  showing  burrows  of  larvie  in 
heart- wood  and  sap-wood  (original);  b, 
twig  showing  pupa  cells  fh>m  the  oat< 
side,  and  cut  away  to  show  interior. 

3.— a,  dwarfed  tree  with  a  single  bent  shoot; 
b,  dwarfed  tree  with  two  shafts. 
(Original.) 

4.— Deformed  tree  at  Brunswick,  Me.  (fhnna 
drawing  by  Prof.  G.  L.  Vose). 

5.— Deformed  tree  at  East  Providence,  R.  I. 
{from  a  photograph). 
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Silk  Worm  Disi^ases. 
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Silk  Culture — Ego  Pboduction. 
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REPORT  OF  THE  STATISTICIAN. 


Sib  :  I  have  the  honor  to  submit  my  seventeenth  annual  report  as 
Statistician,  it  being  the  twenty-second  annual  report  of  the  operations 
of  this  branch  of  the  Department  service. 

Year  by  year  this  work  is  more  extensive  and  more  influential,  and 
more  useful  as  a  guide  to  the  farmer  in  distribution  of  crop  areas  and 
in  the  marketing  of  his  products.  The  organized  agencies  in  the  in- 
terest of  speculation,  the  influences  adverse  to  honest  trade,  are  appar- 
entiy  more  and  more  persistent  and  reckless  each  season,  rendering 
necessary  an  official  presentation  of  the  facts  of  production  in  a  spirit 
of  impartial  fairness,  tiiat  can  neither  be  moved  by  fear  nor  biased  by 
favor  or  the  hope  of  private  gain. 

The  estimates  of  the  Depai^ent  are  bitterly  assailed  by  speculators, 
by  some  as  too  high,  by  others  as  too  low,  while  the  market  can  be 
affected  by  the  criticism^  yet  at  the  end  of  the  year  both  bull  and  bear 
accept  the  figures  as  substantially  correct,  quote  them,  and  base  their 
calculations  of  future  supi^ly,  visible  and  invisble,  upon  them  with  con- 
fiding trust.  If  there  are  exceptions  it  is  in  cases  which  have  been  too 
strenuous  and  extreme  to  admit  of  so  sudden  oblivion  of  recent  manipu- 
lations of  fact  for  speculative  effect. 

The  cotton  movement  of  1884-'86  has  verified  the  estimates  made  eight 
months  before  the  close  of  the  cotton  year  so  closely  that  the  original 
Aggregate  is  almost  identical  with  the  sum  of  cotton  production  of  the 
year  1884.  The  conclusion  of  the  February  report,  based  on  the  last 
cotton  returns  of  the  season,  favored  a  probable  product  of  5,667,000 
bales,  which,  with  the  August  receipts  from  the  crop  of  1885^  above 
similar  receipts  of  the  previous  crop,  made  a  very  close  approximation 
to  the  figures  of  the  cotton  movement,  much  closer  than  commercial 
estimates  of  the  crop,  which  were  at  varience  with  truth  a  quarter  of  a 
million  bales  or  more. 

The  crop  reporting  work  has  been  prompt  and  efficient,  and  the  thanks 
of  the  Department  and  of  the  country  are  due  to  the  careful  and  pains- 
taking labors  of  correspondents,  who  seek  no  emoluments  of  office  and 
desire  only  the  public  good  and  the  advancement  of  agriculture.  They 
continue  year  after  year  in  the  study  of  local  crop  distribution,  rate  of 
production,  and  changes  in  crops  and  methods,  acquiring  skill  with  ex- 
perience and  perfectuig  their  judgment  of  local  conditions,  content 
with  the  fact  that  they  are  serving  their  class  and  their  country,  and 
advancing  popular  education  in  statistics. 

Much  progress  has  been  made  during  the  year  in  the  knowledge  of 
current  European  statistics  of  agriculture.  The  foreign  work,  under  the 
direction  of  Mr.  Edmund  J.  Moffat,  t^e  agent  in  charge,  who  isalsodeputy 
consul-general  at  London,  has  been  progressing  satisfactorily,  and  the 
object  aimed  at,  an  early  knowledge  of  the  production  and  commercifd 
distribution  of  those  products  most  affected  by  American  competition, 
has  been  measurably  attained.    There  are  great  difficulsies,  however^  in 
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this  statistical  field,  from  the  want  of  unity  in  official  statistical  methods 
of  different  countries,  the  imperfection  of  results,  and  tardiness  of  com- 
pletion and  publication  of  reports. 

In  recognition  of  the  great  importance  of  administrative  improvement 
in  these  respects,  an  organization  of  the  International  Statistical  In- 
stitute was  effected,  at  the  jubilee  meeting  of  the  London  Statistical 
Society  last  summer,  for  the  development  of  official  and  scientific  sta- 
tistics— 

(1)  By  introdacing,  as  for  as  possible,  nnifonnity  in  the  methods  of  compiling  and 
abstracting  statistical  returns,  and  by  adopting  it  in  the  compilation  of  statistical 
publications,  with  a  view  to  a  comparison  of  resnlts  obtained  in  different  coantries. 

(2)  By  inviting  the  attention  of  uovemmenta  to  the  various  j^roblems  capable  of 
solation  by  statistical  observations,  and  by  applying  for  information  on  those  sabjects 
which  have  not  hitherto  been  adequately  subjected  to  statistical  treatment. 

^3)  By  preparing  international  publications  as  a  means  of  bringing  into  communi- 
cation the  statisticians  of  various  countries. 

(A)  By  endeavoring,  through  the  medium  of  publications,  and,  if  practicable,  by 
puDUc  instruction  and  other  suitable  means,  to  foster  the  general  appreciation  of  •(»- 
tiBtioal  science,  and  to  stimulate  the  interests  of  Governments  and  Indlyiduals  in  the 
study  of  social  phenomena. 

The  association  is  limited  to  one  hundred  members,  more  than  half 
of  which  have  already  been  elected,  among  them  six  representing  admin- 
istrative statistics  in  this  country.  Regular  sessions  are  to  be  held 
biennially,  the  first  in  1886,  at  a  place  and  time  not  yet  indicated.  The 
advancement  of  statistical  science  renders  necessary  the  association  of 
official  and  professional  statisticians,  and  especially  international  co-' 
operation.  This  organization  is  an  important  movement,  with  large 
possibilities  of  usefulness,  and  may  prove  especially  valuable  in  the  ad- 
ministrative work  in  statistics  of  the  great  nations  of  the  world. 

The  statistical  information  requir^  by  committees  or  members  of 
Congress,  by  other  Departments,  by  representatives  of  foreign  Govern- 
ments, by  agricultural  and  commercial  organizations,  demands  an  in- 
creasing amount  of  time  and  labor,  and  receives  attention  only  limited 
by  the  possibilities  of  performance,  which  are  reduced  by  the  difficulty 
of  obtaining  skilled  and  adequate  assistants  at  the  low  rate  of  compen- 
sation provided  in  the. appropriation  for  salaries.  The  salaries  allowed 
for  expert  service  in  this  work  are  about  half  the  rate  paid  by  enter- 
prising commercial  organizations  in  this  country,  and  only  a  fourth  of. 
the  compensation  allowed  for  similar  services  by  some  foreign  Govern- 
ments. 

In  the  statistical  work  of  this  office,  theory  is  ever  kept  subordinate 
to  fact,  and  no  hobbies  are  mounted,  personal  preferences  exposed,  or 
prejudices  aired ;  political  leanings  are  unknown  in  the  domain  of  agri- 
cultural statistics:  the  truth,  naked  and  unadorned,  in  the  interest  of. 
rural  progress  and  national  advancement  is  sought,  whether  interested 
parties  bear,  forbear,  or  oppose ;  and  the  welfare  of  the  farming  class.  19' 
ever  considered,  in  the  belief  that  rural  prosperity  is  consistent  wi(^ 
the  general  weal,  the  progress  of  universal  industry,  the  good  of  con- 
sumer and  producer,  and  the  increase  of  national  prosperity. 

Acknowledgments  are  cheerfally  made  for  assistance  rendered  the 
Statistician  by  the  clerical  force  in  this  branch  of  the  Department  ^ery- 
ce,  by  State  agents,  and  the  thousands  of  correspondents  who  ftimiah 
ni^i^l  local  data  for  ultimate  reports. 

OOBN. 

i^he  increase  of  population,  the  enlargement  of  oxi)ortation  of  fiEffm 
Hpfa  tba  -^Tjening  of  the  Iresh  beef  export  in  1877,  and  the  home 
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demand  for  beef  of  higher  qnality,  gave  a  great  imi)etQS  to  com  prodno- 
tion  iu  the  decade  ending  in  1879.  It  is  a  striking  fact  that  the  increase 
is  all  in  the  latter  half  of  the  decade.  The  reasons  are  very  obvions. 
Exportation  of  com  had  little  to  do  with  it,  aa  it  never  calls  for  more 
than  G  per  cent,  of  the  crop,  nsnally  not  more  than  3,  even  in  later 
years,  while  the  exportation  of  sixty  years  past  could  be  supplied  from 
60  per  cent,  of  the  last  crop ;  a/nd  the  crap  of  1885  was  far  greater  than 
the  aggregate  of  cam  and  corn-meal  ever  sent  across  the  ocean.  The  aver- 
age from  1870  to  1874  was  scarcely  1,000,000,00Q  bushels  and  much  lens 
than  that  in  1873  and  1874  on  account  of  bad  seasons.  The  product 
advanced  by  a  long  stride  in  the  very  next  year,  because  the  scarcity  ^ 
had  made  the  price  high  and  the  demand  stiong;  and  it  averaged  for 
the  latter  half  of  the  decade  about  1,400,000,000  bushels.  This  was  the 
period  of  scarcity  and  high  prices  in  Western  Europe.  The  exportation 
was  doubled,  the  shipment  of  pork  products  increased  immensely, 
the  live- meat  shipment  commenced,  and  in  the  autumn  of  1877  the 
fresh  beef  movement  to  Europe  was  initiated.  Then  the  yields  were 
heavy,  above  the  average  each  year,  causing  low  prices,  which  in  turn 
reduced  the  prices  of  pork  and  lard,  and  that  reduction  largely  in- 
creased the  foreign  demand.  So  marked  was  the  effect  of  this  rapid 
enlargement  of  production  on  price,  that  the  average  annual  values  of 
the  cereal  crops  reported  in  December  were  reduced  from  64.7  cents  in 
1874  to  42  in  1875,  37  in  1876,  35.8  in  1877,  and  31.8  in  1878. 

The  area  was,  of  course,  considerably  enlarged  during  the  period,  and 
the  average  for  ten  years  was  43,741,331  acres.  But  it  has  been  larger 
since.  The  average  of  the  subsequent  five  years,  1880  to  1884,  is 
66,045,016  acres,  an  increase  of  50  per  cent. 

The  production  of  1870  to  1879  averaged  1,184,486,954  bushels ;  of  fLve 
years  since,  1880  to  1884, 1,575,194,108  bushels,  an  increase  of  33  per  cent. 
The  yield  of  the  recent  period  was  lower,  as  a  result  of  the  poor  crops 
of  1881  and  1883,  averaging  only  23.9  bushels  iper  acre  against  27.1  for 
the  former  period,  which  was  about  1  bushel  higher  than  the  usual 
average  for  a  series  of  years.  The  law  of  compensation  comes  in  here, 
for  the  average  value  per  acre  has  been  810.67  against  $11.54  for  the 
former  decade,  an  average  much  raised  by  the  high  price  of  1870  and 
1871,  when  the  acreage  value  was  about  $15. 

The  average  price  for  five  years  was  44.7  cents ;  for  ten  preceding 
years,  42.6  cents.  The  average  value,  which  was  $504,571,04i8  for  ten 
years,  is  $704,370,178  for  the  five  years  since  1879,  an  increase  of  almost 
40  per  cent. 

The  comparison  is  as  follows : 


CAleddAT  years. 

Total  pro- 
daction. 

Total  area 
of  crop. 

Total  valae 
of  crop. 

Averaf^e 

value  i>«r 

boflhel. 

Average 

yield  per 

acre. 

Averaji^e 

value  of 

yield  per 

acre. 

1880 — ...^.-- 

18«1 

BusJieli. 
1, 717, 434.  543 
1, 104, 916, 000 
1, 617, 026, 100 
1, 651,  066, 896 
1. 705, 628, 000 

Acre§. 
62, 317, 842 
64,  262. 025 
65, 659,  546 
68, 301, 889 
69,683,780 

1679,714,490 
759, 482, 170 
783, 867, 175 
658. 051.  485 

Oenti. 
39.6 
68.6 
48.4 
42.4 

Buthdi. 
21.  Q 
18.6 
24.6 
22.7 
25.8 

$10  91 
11  82 

1K82 ..^ 

188.3. 

11  94 
9  63 

1S&4 

640,785,560  j          35.7 

9  19 

Total ............ 

7, 876, 070, 538 

330,325,082 

8, 621, 860, 889 

Annnal  average.. ..••.^... 

l,ff7MH108 

66,046,016 

70i,370,178           M.7 

23.9 

10  67 

▲nniial  arerage  tar  preeed- 
f fi9  fAn  TAani  ............ 

1,1M.  4811064 

41 74L  8S1        If^  sn.  fMfi 

42.6 

17.1 

11  64 

^     ^        1 
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WHEAT. 

DnriDg  the  decade  which  ended  with  1879,  the  prodact  of  wheat 
nearly  doubled,  and  the  annaal  average  of  estimates  for  the  period  was 
312,162,728  bushels.  The  price  was  higher  in  the  first  five  years  than 
in  the  latter  half  of  the  period,  and  the  demand  was  all  the  greater  in 
those  years  of  deficient  yield  in  Europe,  because  the  price  was  lower  in 
accord  with  the  commercial  policy  of  buying  in  the  lowest  market. 

The  average  product  of  the  five  years  of  the  present  decade,  from  1880 
to  1884,  inclusive,  has  advanced  nearly  50  per  cent.,  while  the  equi- 
librium of  foreign  production  has  been  measurably  restored  by  return 
of  a  normal  rate  of  yield  after  a  cycle  of  defective  crops ;  the  average 
is  463,073,318  bushels.  This  enlargement  has  not  resulted  from  exces- 
sive yields,  the  average  rate  being  12.3  bushels  instead  of  12.4  for  the  ten 
years  period,  but  from  increased  area,  which  is  50  per  cent,  over  the  aver- 
age for  the  ten  years  period. 

The  average  value  per  bushel  in  1881  was  the  highest  since  1872,  when 
the  average  farm  price  was  $1.24.  Since  that  date  the  limited  require- 
ments of  Europe  have  reduced  the  average,  until  last  December  the 
value  was  little  more  than  half  that  of  the  crop  of  1881.  This  was  due 
to  increased  area  and  a  higher  rate  of  production  in  Europe,  and  on  en- 
larged exportation  of  wheat  from  India. 

Ix>w  prices  of  wheat  are  essential  to  low  cost  of  the  manofiaetureB  of 
England  and  Holland,  on  which  depends  measurably  the  extent  and 
prevalence  of  commercial  distribution  of  their  manufactured  prodncts. 
Therefore,  production  in  India  is  stimulated,  railroad  extension  there  is 
promoted,  shipments  from  British  colonies  are  encouraged,  and  wheat 
obtained  in  any  part  of  the  world  that  can  sell  it  at  the  lowest  rates. 
Cheapness  is  the  condition  upon  which  wheat  can  be  exported  firom  tiiis 
country  in  the  future,  except  in  seasons  when  the  European  harvests 
have  disappointed  the  expectations  of  the  consumers. 

The  value  of  an  acre  of  wheat  averaged  only  $8.38  on  an  average 
yield  of  13  bushels  last  year,  the  lowest  return  of  which  there  is  any 
record,  and  a  figure  lower  than  the  accredited  estimates  of  the  cost  of 
production.  It  may  confidently  be  assumed,  therefore,  that  there  is  no 
profit  in  wheat  production  at  present  prices. 

But  there  is  a  class  of  farmers  who  made  a  profit  on  wheat  in  1884. 
Those  who  secured  25  bushels  per  acre,  or  20,  obtained  a  small  profit, 
provided  the  cost  of  fertilizers  was  not  too  large  an  element  of  it. 

The  following  statement  compares  the  results  of  this  half  decade  with 
those  of  the  preceding  decades : 


CalencUr  yean. 


1880 

1881 

1882 .^ 

1883 

1884 

Total 

A.iiiiTial  avorago 

innaal  average  for  preoed 
ingtenyeart 


Total  pio- 
daotion. 


BuihOt. 
498, 549, 868 
883, 280, 090 
504, 185, 470 
421, 086, 100 
512, 765, 000 


Total  area 
of  crop. 


Aeret. 
87,986,717 
87, 709, 020 
87, 067, 194 
86,455,593 
89, 475, 885 


2, 819, 866, 588     188, 694. 409 


463,978,318      87,738,882 


•12,163,738 


86^187,414 


Total  yalae 
of  crop. 


$474,201,850 
450,880,427 
444, 602, 125 
383. 649, 272 
330, 862, 260 


2.  090. 195, 934 


418, 039, 187 


tt7, 407,368 


Average 

value  per 

busheL 


OenU. 
95.1 
119.3 
88.2 
91.0 
64.6 


90.1 


1018 


Average 

yield  per 

acre. 


SutJiel*. 
13.1 
10.2 
13.6 
11.6 
13.0 


Average 

valae  of 

yield  per 

acre. 


12.3 


VLA 


$12 

12 

11 

10 

8 


48 
12 
!8 

38 


11  08 


18  81 
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The  iDcrease  in  the  area  of  oats,  taking  the  average  of  five  years  in 
comparison  with  that  of  ten  preceding,  is  large,  being  58  per  cent.  It 
is  an  advance  proportionally  larger  than  that  of  any  other  cereal.  The 
reasons  are  apparent.  Heretofore  the  product  ot  oats  has  been  little 
more  than  one-fourth  as  much  as  of  com ;  the  climate  renders  necessary 
a  large  proportion  of  oats  in  the  ration  of  horses,  as  com  is  quite  too 
heating,  in  summer  especially.  It  is  gradually  coming  into  extensive 
use  for  human  food,  and  oatmeal  begins  to  figure  in  the  exports  of  grain. 
Its  cultivation  is  less  costly  than  that  of  corn.  Anqther  cause  may  be 
fairly  assumed,  and  proven  if  questioned,  that  of  the  increased  weight 
and  value  of  the  grain  due  to  extensive  and  continued  selection  and  in- 
troduction of  heavy  oats  from  Norway,  Sweden,  Poland,  and  Scotland 
by  the  Department  of  Agriculture.  In  the  South  there  is  an  unreported 
area  of  oats  used  for  winter  x)asture.  It  is  a  practice  quite  general  to 
pasture  for  a  time  in  winter  the  fields  intended  for  harvesting  in  spring 
or  early  summer,  in  the  low  latitudes.  > 

The  yield,  like  that  of  corn,  is  lower  for  the  last  five  years,  20.6  in- 
stead of  28.4  bushels,  in  consequence  of  comparatively  poor  harvests  in 
1880  and  1881.    The  two  periods  are  thus  compared : 


Calendar  yetn. 


1880 

1881 

1882 

1883 

1884 

Total - 

Axmaal  arenge 

Awniiai  ATerage  for  proood- 
isgtenyoan 


Total  pro- 
daction. 


BfuheU. 

417.881^880 

418.481,000 

488. 250, 610 

671,302,400 

683,628,000 


2,477,547.890 


405,800,478 


814,441,178 


Total  area 
of  orop. 


Aere», 
18. 187, 977 
16. 831, 600 
18,494,091 
20.324,062 
21, 800, 917 


93, 140, 147 


18,638,029 


U,  076^822 


Total  Taloe 
of  crop. 


1150. 248, 665 
193, 198. 970 
182.978,022 
187.040.264 
161,528,470 


874.089,291 


174,997,858 


lU,  075k  223 


Arerage 
Talneper 
IrashoL 


(kntM. 

86.0 
46.4 
87.5 


8&i 


8&f 


Average 

yield  per 

acre. 


ButheU, 
2&8 
2L1 
2&4 
2&1 
37.4 


26.6 


».4 


Arerage 

ralaeof 

yield  per 

acre. 


$9  28 

U48 

964 

937 

768 


918 


loot 


BYB. 

This  crop  is  a  small  one,  scarcely  1  per  cent,  of  the  cereals  of  the 
United  States,  yet  it  is  increasing,  having  nearly  doubled  in  fifteen 
years.  It  is  used  mainly  by  the  German  population,  for  the  black  bread 
of  the  Fatherland,  and  to  some  extent  in  New  England  in  the  produc- 
tion of  what  is  known  elsewhere  as  the  '^  Boston  brown  bread,"  a  mixt- 
ure of  rye  and  corn-meal.  Its  use  for  spirits  is  very  limited  in  the 
manufacture  of  rye  whisky.  The  increase  in  production  over  the  pre- 
ceding period  of  ten  years  is  about  43  per  cent.,  while  the  increase  in 
aggregate  value  is  but  35  per  cent.    The  statement  follows: 


Calendar  years. 


1880 , 

1881 -^.-. 

18H2 — 

1H.<J 

18S4 

Total 

Annual  average 

Annual  average  for  precodiog 
ten  years 


Total  pro* 
dactiou. 


Bushds. 
24.540,829 
20,704,050 
29,060.037 
28,068.583 
28, 640, 000 


131, 904, 399 


96.380,880 


18,460,986 


Total  aroa 
of  crop. 


Aeret. 
1, 767, 019 
1, 789. 100 
2,2:^7.689 
2, 314, 754 
2,343,963 


10. 443. 325 


2,088,665 


1,305,061 


Total  ralae 
of  crop. 


$18,564,560 
19, 327, 415 
18,439,194 
16, 800. 503 
14,857,040 


ATerage 

value  per 

bnsheL 


87.488,712 


Oentt, 
75.6 
93.3 
Gl.5 
58.0 
52.0 


17,497.742 


66.3 


Average 

jield  per 

acre. 


Butheli. 
13.9 
1L6 
13.4 
12.1 
12.2 


Averapo 

valiio  of 

j'ield  i»or 

acie. 


$10  .^O 

lU  80 

8  2rt 

7  04 

6  34 


12.6 


8  io 


12.945,136 


70.1 


14.1 


9  V2 
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BAKLEY. 

This  crop  is  grown  only  in  certain  districts,  mainly  on  the  Pacific 
coast,  in  New  York,  and  in  some  of  the  Western  States.  Its  product 
is  about  a  tenth  as  large  as  that  of  wheat,  and  its  area  about  one-eight- 
eenth. The  increase  has  been  nearly  as  large  in  proportion  as  that  of 
wheat.  Its  rate  of  yield  varies  less  than  that  of  wheat,  and  averages 
about  22  bushels,  while  the  average  of  wheat  is  nearly  12  bushels.  The 
average  value  per  acre  during  five  years  has  been  $13.90,  while  that  of 
wheat  has  been  only  $11.08.  The  comparison  of  two  periods  is  as  fol- 
lows : 


Oalendftr  yean. 


18801 ^ 

1881 

1888 .•^. 

1888 

186A ..• ^........ 

Totil 

Annual  aTenge 

Annnal  ayerago  for  preceding 
ten  years 


Total  pro- 
daotion. 


ButhOt. 
45, 165, 346 
41,161,830 
48, 953, 926 
60. 186, 097 
61,208,000 


246, 619, 699 


49, 823, 940 


83,704,653 


Total  area 
of  crop. 


AOTM. 

1,843,829 
1, 967, 610 
2,272,103 
2,379.009 
2,008,818 


11, 070, 769 


2,214,154 


1,529,857 


Total  value 
of  crop. 


$30,090,742 
83,862,513 
30,768.015 
29, 420, 423 
29,779,170 


153, 920, 863 


80. 784, 173 


24,885,503 


Average 

value  per 

buaheL 


Cfentt. 
66.6 
82.3 
62.8 
5&7 
48.7 


62.4 


73.8 


Average 

yield  per 

acre. 


BtuhtiM, 
24.5 
90.9 
2L5 
SLl 
88.6 


82.3 


82.0 


Average 

value  of 

yield  per 

acre. 


$16  88 
17  21 
13  54 
12  88 
1141 


13.90 


16  27 


This  grain  is  the  only  cereal  imported  in  any  appreciable  quantity. 
The  average  annual  importation  and  exportation  of  the  last  five  years, 
compared  with  the  ten  preceding,  is  as  follows : 


Importation 

Ezportatioa 

Ket  imports 


1871-'80. 


ButJuii, 

6,243,268 

859.078 


5,384,190 


1S81>'88. 


ButhOt. 
10,068,931 
575,653 


9,403,878 


Adding  net  imports  to  production,  the  average  amount  for  home  con- 
sumption in  the  decade  was  39,088,842  bushels,  and  in  the  five  years 
since,  58,817,218  bushels  per  annum,  an  increase  of  over  50  per  cent,  in 
the  quantity  consumed.  An  anomalous  feature  in  this  supply  is  the  fact 
that  the  foreign  barley  is  16.1  per  cent,  of  the  whole  quantity  for  con- 
sumption, while  in  the  ten  years  preceding  it  was  only  13.8  per  cent,  of  alL 
With  all  our  boasted  ability  to  supply  the  world  with  cereals,  our  de- 
pendence on  foreign  lands  for  barley  is  absolutely  increasing.  While  the 
increase  in  population  in  eight  years  cannot  be  more  than  20  per  cent., 
the  increase  of  barley  consumed  is  50  per  cent.  As  the  average  value 
per  acre  for  five  years  has  been  $13.90  for  barley  and  only  $11.08  for 
wheat  (last  year  $11.42  and  $8.38),  it  would  seem  that  routine  cropping 
should  give  place  to  suggestions  of  thrift  and  a  larger  area  be  given  to 
)arley-growing. 

BXJCKWHSAT. 

This  crop  has  not  been  favored  by  suitable  late  summer  and  oatamn 
v-'Ather  for  the  best  results  since  1880.    Frosts  were  destrootivei  ea- 
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pecially  in  1881  and  1883^  There  has  been  a  smsdl  increase  in  area. 
Tbe  average  value  has  been  diminished  mainly  by  decline  in  rate  of 
yield. 


Caleodar  yean. 


1880 

1881 

1882 

ItfiQ 

1884 

Total 

▲nnoal  avenue 

Annaol  aTengo  for  preced 
ing  ten  yean 


Total  pro- 
duction. 


H  617, 985 
9.488,200 

11,010,353 
7, 666.  OM 

11, 116, 000 


53, 008, 042 


10, 781, 608 


9,747,272 


Total 
of  crop. 


Aerti, 
822,802 
828,816 
847, 112 
857.340 
870.  403 


4,235,481 


847,096 


561,104 


Total  Talae 
of  crop. 


$8,682,488 
8,205,705 
8,038,862 
6. 303, 080 
6, 549. 020 


37, 780, 055 


7,556,011 


Avense 

Taloe  per 

basheL 


6^972,974 


Omit, 
59.4 
86.5 
72.9 
82.2 
59.0 


70.1 


7L6 


Average 

yield  per 

aora. 


ButhOt, 

17.7 
11.4 
13.1 
8.9 
12.6 


12.7 


17.7 


Avonj:e 

value  (if 

yield  per 

acre. 


|10  55 
9  00 
0  48 
7  35 
7  45 


891 


12.66 


AaaBSOATE  OP  0EBBAL8. 

The  increase  in  average  production,  comparing  five  years  with  the 
preceding  decade,  is  40  per  cent.,  though  the  yield  of  1881  was  but  little 
above  the  average  of  1880  and  1879.  The  rate  of  yield  has  been  much  less, 
owing  to  the  occurrence  of  unfavorable  seasons,  the  increase  in  area 
being  53  per  cent.    The  comparison  follows : 


Calendar  years. 


1980 

1881 

1882 

1883 

1884 

Total 

Arerage  of  five  yean 

Artrage  of  ten  preceding  yean 


BoahelB. 


2,718,103,501 
2,066,029,570 
2,699,394,496 
2,629,819,089 
2,992,880,000 


13,105,816,656 


2,621,163,831 


1,872,993,769 


Acres. 


120,926,286 
128,888,070 
126,568,535 
130, 633, 556 
136,292,766 


637,800^218 


127,561,843 


88,891,088 


YalM. 


$1,861,4817,704 
1,470.957,200 
1,466,698,888 
1,280,766,917 
1,184,811,620 


6,766,225,744 


1,353,245,149 


987,857,142 


The  average  annual  value  is  higher  by  37  per  cent. :  while  the  pro- 
duction was  40  per  cent,  greater,  the  values  per  bushel  average  a  little 
lower  than  in  the  previous  years. 

Tho  average  to  each  inhabitant  for  the  decade  was  42  bushels.  Kot- 
withstandiug  some  reduction  in  yield  the  area  has  been  sufficiently  in- 
creased to  make  the  average  for  five  years,  the  first  half  of  the  present 
decade,  49  bushels.  This  is  three  times  the  average  supply  per  head 
of  the  European  production  of  cereals. 


POTATOES. 


The  uses  of  this  crop  are  unchanged,  there  is  no  export  demand, 
and  the  requirements  of  consumption  are  only  affected  by  increase  of 
population.  The  highest  price  in  ten  years  was  90.9  cents  in  1881, 
when  the  crop  was  109,145,494  bushels,  against  an  averageof  132,837,175 
bushels  for  the  period  of  ten  years,  and  169,316,799  for  the  later  five. 


352 


BEPOBT   OF   THE   COMMISSIONED   OF  AOBICULTUBE. 


In  this  crop  the  price  is  controlled  entirely  by  the  home  supply.    The 
lowest  price  was  in  the  year  of  largest  yield  per  acre,  in  1875. 

The  average  value  per  bushel  is  61.9  cents  against  56.2  for  the  pre- 
ceding ten  years.  The  yield  per  acre  has  averag^  80.1  bushels,  against 
87.7  for  the  former  period.  The  value  per  acre  is  $41.55  against  $49.31. 
The  large  element  of  labor  in  this  crop  makes  the  cost  of  production 
high,  the  profit  coming  with  a  heavy  rate  of  yield.  The  statement  is 
as  follows : 


Calendar  yean. 


1880 

1881 

1882 

1883 

1884 

Total 

Annual  average 

Annual  average  for  preoed 
ingtenyeai-8 


Total  pro> 
dactlon. 


BtuhOt, 
167, 659, 570 
109.145,404 
170, 972, 608 
208,164,425 
190. 642, 000 


846, 583, 997 


169, 816, 799 


132,837,175 


Total  area 
of  crop. 


Aeret. 
1.842,010 
2,041,670 
2, 171, 636 
2, 289,  275 
2, 220, 080 


10, 506, 071 


2,113,214 


1, 514, 045 


Total  value 
of  crop. 


$81, 062, 214 
99, 291.  341 
95, 304, 844 
87, 840, 091 
75, 524, 290 


439, 032. 680 


87,800,536 


74,653,771 


Average 

value  per 

bushel 


Cents. 
4&3 
90.0 
55.7 
42.2 
39.0 


Average 

yield 
per  acre. 


liutheU. 
91.0 
53.5 
78.7 
01.0 
85.8 


5L0 


56.2 


80.1 


87.7 


Average 

value  of 

yield  per 

acre. 


$44  00 
48  63 
43  t« 
38  37 
84  00 


4165 


48  Si 


HAY. 

The  increase  in  hay  production  has  been  40  per  cent,  over  the  average 
of  the  preceding  ten  years;  the  enlargement  of  production  has  been  in 
the  same  ratio,  as  the  average  yield  is  1.23  tons  in  each  period.  The 
price  is  lower  than  in  tbe  early  years  of  the  preceding  decade,  and  the 
proportion  of  wild  or  prairie  hay  cut  in  the  distant  West  is  larger,  re- 
ducing the  average  price  per  ton  from  $11.36  to  $9.66.  The  statement 
is  as  follows : 


Calendar  yeart. 


1880 

1881 

1882 

1883 

1884 

Total 

Annual  average 

Annual  average  for  preoed 
ing  ten  years 


Tot^pro- 
dnction* 


Tom. 
81,925,233 
85, 135, 064 
38, 138, 049 
46, 864, 009 
48,470,460 


200, 532, 815 


40, 106, 563 


28,526,750 


Total  area 
of  crop. 


Aeret. 
25, 863, 955 
30, 888, 700 
32,339,585 
85, 515, 948 
38,571,503 


163, 179, 781 


82, 635, 956 


23,142,841 


Total  value 
of  crop. 


$371,811,084 
415, 131, 366 
369, 058, 158 
383,834.451 
306, 139, 309 


1, 936, 874, 368 


387, 374, 874 


823, 835, 091 


Average 

value 

per  ton. 


$11  65 

11  82 

9  70 

8  19 

8  17 


8  86 


U  36 


Average 

yielT 

per  acre. 


Tant. 
1.23 
1.14 
1.18 
1.82 
L26 


1.23 


L23 


Average 

value  of 

yield  per 

acre. 


$14  38 
13  43 
11  44 
10  81 
10  27 


11  87 


14  00 


TeBACCO. 


This  is  the  only  product  of  agriculture,  cotton  excepted,  that  is  grown 

for  exportation  more  than  consumption.    Like  cotton,  it  is  limited  in 

geographical  distribution,  confined  not  merely  to  a  group  of  States,  but 

o  certain  districts  within  those  States.    The  entire  area  colUvated 
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equals  about  1,100  square  miles,  or  fhe  superficial  area  of  two  small 
counties.  The  shipping  and  manufacturing  tobacco  is  nearly  all  grown 
in  the  middle  belt,  in  parts  of  Maryland,  Virginia,  North  Carolina, 
Tennessee,  Kentucky,  and  Missouri ;  while  the  cigar  tobacco,  ifhe  seed- 
less varieties,  are  produced  entirely  in  the  Northern  States,  in  a  few 
counties  in  the  States  of  Massachusetts,  Connecticut,  New  York,  Penn- 
sylvania, Ohio,  and  Wisconsin, 

The  average  estimated  annual  production  of  the  ten  years  from  1870 
to  1879  was  464,920,000  pounds;  the  crop  area,  629,944  acres;  the  an- 
niKil  value,  $39,770,600.  For  the  past  five  years,  483,401,443  pounds, 
658,234  acres,  and  a  valuation  of  $42,055,493,  The  value  per  pound  is 
thus  made  8.7  cents  (an  increase  of  1  mill  x)er  pound),  the  yield  per  acre 
is  734  i)ounds,  and  the  average  value  per  acre  $63.89.  AJl  of  tibtesc  re- 
sults are  in  remarkable  uniformity  Tfith  those  for  the  preceding  period. 

The  proportion  exported  has  formerly  been  nearly  three-fifths.  The 
enlargement  of  consumption,  with  increase  of  population,  is  rapidly 
changing  this  proportion,  so  that  the  quantity  required  in  this  country 
is  greater  than  the  demand  from  abroad.  The  foreign  demand  does 
not  increase.  The  average  annual  exportation  for  five  years  has  been 
219,534,594  pounds ;  for  ten  years  preceding  252,945,900  pounds.  There 
has  therefore  been  a  marked  decrease  in  the  exportation,  while  con- 
sumption has  increased.  In  the  previous  period  more  than  half  was 
exported ;  in  the  last  five  years  the  consumption  has  been  considerably 
more  than  half. 


Calendar  yean. 


Total  prodac- 
tion. 


1880 

1881 

1882 

1883 

1884 

Total 

Afipwi  arerajce 

Annaal  arorap^e  fbr  preced 
ingtcnyoara 


Pounds. 
460, 000, 000 
450, 880, 014 
513, 077, 558 
451. 545. 641 
511, 504, 000 


2,417,007,213 


483,401,443 


464,920,000 


Total  Irea 
of  crop. 


Aerei. 
610.000 
646,239 
671, 622 
638,739 
724.668 


8. 291, 168 


Total  valao 
of  crop. 


$39. 100, 000 
43,372,000 
43, 189, 951 
40, 455, 3C2 
44, 160. 151 


210, 2n,  464 


Ayerage 

valoe,  per 

pound. 


OenU, 
8.5 
9.6 
8.4 
9.0 
&2 


Average 

yield, ' 

per  acre. 


PoundM. 
754.1 
C97.7 
764.1 
706.9 
747.2 


658.234        42,055,493 


a7 


629,944 


39, 770, 600 


&6 


734.4 


738.0 


Average 
valne  of 

yield 
peracre^ 


164  10 
67  11 
64  82 
63  84 
00  94 


68  80 


63  13 


The  early  returns  of  tobacco  in  the  days  of  heavy  taxation  were  far 
short  of  the  fact.  In  a  si>ecial  report  on  tobacco  for  the  census  of 
18B0  the  present  Statistician,  then  in  charge  of  the  statistics  of  agri- 
culture of  the  census,  revised  the  former  estimate  to  correspond  with 
fi<:ures  of  consumption  and  distributiou,  which  were  obtained  very  ac- 
curately by  compilation  of  the  revenue  office  data  of  manufacture,  and 
t  lie  records  of  exportation.  The  requirements  of  the  trade  at  the  present 
time  demand  the  production  of  very  nearly  500,000,000  pounds  of  leaf 
per  annum. 
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Tiible  shoiclng  the  product  of  the  cereals,  iiolataa,  haj,  and  colto«,  ^c— Cod 


j^ 

Number  of 

Volufr-T 

>»i-' 

.....  c,„^ 

qudlltky. 

"SUMO 

■,, 

nc» 

•J"-- 

■Jl>.  u 

-u 

w.-.X::. 

20,0U1) 

20,(XK> 

13  M 

Tol^. 

"'■«««i 

Uli* 

-I'OOO 

"17 

13.473 

-0 

sm.ooo 

H«y 

ToUl. 

IntUui  ooin 

1.4D 

(SO 

277, 2M 

.„.,.,. 

105,000 

3- J 

7i 

Toua. 

>K 

585,218 

..1  

TTvomlB" 

v»,m 

LM 

Total. 

' 

20,770 

Suntmarf  for  each  Slate,  ilioiciag  the  product,  the  area,  and  the  value  <^  eaakcro} 
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Table  showing  the  average  yield  per  acre  and  the  price  per  hushel^  pound,  or  ton^of  fam 

products  for  the  year  1884^ 


Com. 

Wheat 

Rye. 

Oats. 

Barley. 

States  and  Territories. 

• 

Bnsh- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Pnco 

per 

basbel. 

Biisl 

iris. 

1- 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

^f  aiiio 

34.7 
33.2 
33.2 
34.0 
30.4 
31.0 
30.1 
32.0 
31.0 

las 

21.8 
15.2 
12.5 

9.2 
10.8 

9.5 
13.  0 
13.  5 
12.  7 
16.1 
18.5 
20.3 
20.0 
22.1 
30.0 
28.0 
29.  0 
30.0 
24.  6 
33.5 
34.5 
33.0 
36.9 
.'{7.  7 
30.0 
27.8 
25.3 
28. 1 
21.1 
30.0 
10.8 
25.3 
20.1 
21.7 
32.7 

$0  75 
76 
65 
72 
78 
65 
60 
54 
52 
43 
48 
56 
60 
68 
70 
80 
61 
62 
67 
62 
54 
45 
56 
43 
41 
40 
34 
31 
34 
33 
23 
26 
22 
18 
60 
62 
68 
65 
67 
30 
75 
75 
68 

15.0 

<!51   2.1' 

13.3 

Oil 

13.8 

15.5 

11.5 

12.0 

11.1 

9.9 

10.1 

8.2 

11.0 

6.3 

5.6 

3.9 

5.4 

$0  no 

88 
71 
81 
75 
72 
63 
67 
64 
65 
65 
67 
80 
1  00 
1  20 

29.0 

32.5 

3.5.0 

30.4 

27.4 

29.6 

30.0 

21.1 

27.0 

23.4 

18.0 

10.3 

7.6 

9.0 

8.9 

9.4 

12.4 

8.8 

11.5 

22.  0 

15.5 

13.5 

17.0 

18.4 

$0  43 
45 
40 
45 
47 
42 
35 
37 
35 
35 
35 
42 
46 
50 
57 
CO 
55 
57 
58 
42 
45 
42 
39 
35 
29 
29 
27 
23 
24 
20 
20 
25 
22 
19 
3d 
30 
68 
40 

21.8 
20.3 
23.1 
23.1 
24.3 
22.2 
22.6 
15.7 
21.4 

"27."8' 
14.6 
11.2 
14.0 
13.2 

$0  73 
76 
67 

New  JTampsbire 

Veriuoiit 

14.7  :  1  20 

16.  8  ,  1  05 

17.  8  :  1  12 

1 

MaS8£l0li1IAAtt8 ... 

85 

Khodo  Islautl 

86 

Connecticut 

New  York 

16.4 

16.5 

13.0 

13.6 

10.6 

12.8 

8.0 

6.1 

6.1 

1  00 
85 
90 
86 
85 
83 
80 
89 

1  Oh 

75 
66 

New  Jersey 

08 

Pennsvl  vauia. 

66 

Delaware 

Maryland 

70 

Virginia 

70 

North  Carolina 

95 

Soath  Carolina 

1  00 

Georcria 

6. 4     1  05 

1  05 

Florida 

Alabama 

6.0  ;  1  00 
5.0  j  1  00 

6.4 

6.0 

6.3 

10.6 

6.7 

5.8 

8.5 

8.8 

8.9 

10.2 

10.0 

16.2 

14.1 

14.8 

11.6 

11.7 

17.2 

16.3 

10.3 

16.4 

1  25 

1  20 

1  20 

68 

05 

1  70 

75 

60 

10.8 

1  10 

MlsfdARlnpi ............ 

I/onisiana. ............. 

Texas 

10.0 
7.6 
7.0 
10.5 
10.6 
15.3 
16.5 
12.5 
11.6 
14.0 
15;  0 
12.0 
11.8 
16.5 
14.5 
13.2 
18.0 
18.0 
20.0 
13.4 
14.5 
18.0 
18.0 
»  13.6 

87 
93 
75 
80 
74 
75 
74 
67 
63 
60 
50 
55 
62 
45 
42 
72 
48 
1  00 
56 
75 
46 
72 
70 
90 
82 
60 
73 

15.8 

70 

Arkansas  ............. 

TennoAHoo 

14.9 
19.4 
22.3 
26.7 
21.6 
21.6 
23.5 
23.2 
24.2 
22.3 
21.6 
25.7 
21.0 
23.6 
35.9 
28.1 
29.5 
19.4 
26.8 
28.0 
34.6 
19.6 
23.5 
26.4 

72 

West  Virginia 

Kentucky 

75 
60 

Ohio 

56    •     28.0 

61 

Miclii<;nn... 

Indiana................ 

67 
5-t 
47 
45 
39 
38 
50 
35 
32 
68 
65 

33.4 
30.0 
32.8 
33.5 
35.2 
36.7 
26.  7 
35.0 
33.7 
27.0 
28.0 
31.0 
35.0 

57 
67 

lllinolH 

51 

Wisconsin 

47 

Minnesota 

85 

Iowa 

85 

Misiouri 

00 

Kansas 

83 

Nebraska 

CiilifoiTiia 

83 
62 

Oregon 

Ncva<l.'i 

47 
80 

Colorado....... 

17.0 

■     60' 

67 

Arizona 

65 

Dakota 

20.3 
13.0 

87 
40 

37.5 
30.0 
33.5 
20.0 
24.0 
34.9 
30.0 

23 
43 
•   35 
42 
35 
35 
40 

37 

Idaho 

60 

Montana 

60 

Now  Mexico 

70 

Utah 

70       ^  la!  0 

10.6 
16.8 

60 
65 

45 

Washington 

75 

12,6 
16.0 

45 

Wyomimr 

Average 

25.8 

35.7 

13.0 

04.5 

12.2 

51.0 

27.4 

28 

23.5 

48.7 

Buckwheat 

Potatoes. 

Hay. 

Tobacco. 

Cott 

on. 

States  and  Terri- 
tories. 

Bnsh- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Tons. 

Price 
per 
ton. 

Pounds. 

Price 

per 

pound. 

lUloe. 

Price 

per 

pound. 

Maine 

17.0 
16.4 
16.9 
16.1 

7.9 
12.1 
13.8 
12.7 
12.4 
16.0 
12.6 
12.4 

8.8 

$0  55 
60 
65 
80 
80 
70 
56 
65 
58 
55 
70 
70 
70 

V7 
05 
08 
93 
99 
81 
94 
86 
85 
67 
70 
60 
63 
60 
67 

$0  46 
46 
38 
6'> 
70 
60 
39 
55 
39 
56 
50 
55 
65 
80 
104 

.05 

.95 
1.00 

.00 
1.00 

.80 
1.10 
1.20 
L20 
1.00 
1.10 
1.30 
L30 
L30 
L80 

$12  25 

13  00 
12  00 
17  50 
17  30 

17  00 
12  50 

14  75 
12  00 
14  00 
12  95 
12  00 
10  60 
12.70 

18  80 

Cent*. 

(kntt. 

New  HampslUre. . . . 
Vermont 

1,417 

11.8 

• 

Massaohutetts 

1,361 

12.2 

Kbode  Island....... 

Connecticat 

1,176 
1,515 

12.4 
12.0 

Now  York 

NewtTsrsey  ........ 

Pennsjlyania 

1,814 

10.5 

Delaware. v..  • 

MfiryUnd...... 

748 
667 
601 

7.3 

7.4 
11.5 

.29 
.88 
.80 
.27 

Virata 

0.8 

Nor  h  Carolina 

South  Carolina 

9.3 
9.8 

Georgia 

9.S 
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Table  showing  the  average  yield  per  acre  and  the  price  per  Imehel,  pounds  or  ton,  oj 

products  for  the  year  18S4 — Continuod. 


Staler  ami    Torri- 
toricrt. 


Florida 

Alabama 

Mi.ssiHdippi  — 
I^iulMiaiia..... 

Toxu« 

ArkauB:is 

Tennonaeo 

AVesl  V  irtriuiu 
Kentucky  ..... 

Ohio 

M.iclii{;aii 

Iiuliana 

lliinoU 

Wisconsin 

Minnt'sot-a ..... 

lovra 

Miasouri 

Kansaa 

Xebraska 

Califoruia 

Orcpm 

Nevada 

Colonulo 

Arizona 

Dakota 

Idaho.. 

Montana 

New  Mexico.. 

UtAh 

Waabiufrton  .. 
Wyoming 


Average 


Backwhcat. 


*'**•      buaheL 


6.2 

8.G 

9.8 

8.5 

i:{.2 

9.3 

9.6 

K.U 

10.7 

10.5 

11.6 

11.7 

11.3 

23.0 

lao 


$0  68 
72 

!  70 
70 
GO 
G7 
67 
51 
55 
57 
60 
C3 
55 
GO 
GO 


10.9 


63 


12.6 


58.9 


Potatoes. 


Biiah- 
els. 


90 
70 
72 
78 
65 
72 
62 
72 
73 
75 
90 
76 
79 
90 
91 
91 
85 
87 
91 
95 
110 
80 
90 
55 
95 
105 
105 
00 
100 
120 
95 


Hay. 


Price 

per  Tons. 
busUel., 


•$1  10 
L  00 
87 
HA 
U5 
G5 
50 
52 
40 
42 
25 
35 
34 
2U 
27 
28 
33 
45 
29 
60 
30 
70 
60 
75 
32 
55 
56 
80 
33 
30 
GO 


85.8 


39.6 


30 
20 
10 
30 
30 
40 
40 
40 
1.30 
1.40 
1.40 
1.S0 
1.30 
1.30 
1.50 
1.50 
1.30 
1.30 
1.20 
1.40 
1.20 
1.00 
1.3U 
L40 
1.50 
L30 


L26 


1.30 
l.l'O 
1.30 
1.30 
l.JU 


Tobacco. 


Price 

per     i  Pounds, 
ton. 


$19  00 
]3  40 

12  3r» 

11  00 

10 

12 


^•1 


tJ 


12  00 
10  00 
9  75 
10  00 
9  75 
7  30 
6  24 
6  20 
43 
20 


508 
697 
505 
756 
816 


727 
Qti8 
979 


4 
4 


Price 

per 

poaud. 


Cottf 


Bales. 


CfnU. 


7.5 
7.0 
9.G 
7.5 
7.2 


6.7 

7.0 
10.2 


6  30 


23 

48 


10  31 

10  00 

8«0 

12  00 

13  50 
3  70 

13  00 
13  00 
IS  50 
6  50 
9  35 
12  50 


978 


>   426 


8  17 


747.2 


7.C 


I 
12.0  i<! 


&2 


.21 
.21 
.37 

.12 
.38 


.33 


*  Upland  only. 
Tabic  shoicing  the  average  cash  value  per  acre  of  farm  products  for  the  year  18c 


SUtesandTer.     ^om. 


Maine 

"Sow  Uampsbire 

Vermont     

MassacbiL^etts. . 
Kbodo  Island  ... 

Connecticut 

New  York 

Now  Jersey..... 
Penn.*ylvania.  .. 

Delaware 

Maryland 

Virpinia 

North  Carolina.. 
South  Carolina.. 

(r.'orpia 

Florida 

Alabama 

Mississippi 

Loaibiuua 

Texas 

Arkansas 

Jenne.s.soe 

\Vest  Virginia.. 

KtMiluckv 

Ohio 


Michi;:au 
Indiana.. 


$26  02 
25  21 
21  55 
24  48 
23  73 
20  16 
18  05 
17  28 
10  11 

7  97 

10  47 

8  52 
7  50 
G  27 
7  58 
7  GO 

7  9J 

8  37 

8  52 

9  90 
9  97 
9  11 

11  22 
9  49 

12  30 
11  20 

9  86 


Wheat 

Itye. 

Oats. 

Baiiey. 

Bnok- 
wheat 

$18  74 
17  67 
17  59 
19  89 

"10*42* 

14  01 

11  70 

11  07 

9  03 

10  03 

6  41 

5  39 

G  39 

G  74 

$11  96 
7  97 
9  83 
12  58 
866 
865 
6  98 
663 

6  44 

5  31 

7  12 
4  24 
4  4S 
3  86 

6  42 

$12  47 
14  61 
14  01 
13  69 
12  86 
12  45 
10  50 

7  81 
9  78 

8  20 
6  30 
4  34 

3  44 

4  50 

5  09 

5  64 

6  80 

4  99 
6  67 

9  24 
698 

5  67 
662 
044 

8  12 

9  70 
8  10 

$15  88 
15  42 

15  46 
19  63 
26  87 

16  61 
14  83 
10  71 
14  15 

"i9'44' 
10  23 
10  63 
14  85. 
13  87 

$9  35 

9  85 

10  95 

12  02 

6  35 
8  46 

7  72 

8  26 

7  18 

8  81 
8  85 
8  65 
6 '13 

6  02 
4  95 

6  81 

7  14 
7  62 
7  24 
7  00 
4  05 
634 
627 

4  97 

5  82 
5  42 

11  86 

8  69 
7  06 

"ii'oi* 

••*••••• 

523 
8  39 
7  81 

11  47 

12  21 
835 

10  75 

11  55 
13  37 
16  29 

12  34 
12  30 

4  23 

6  22 
686 
597 

7  90 
6  26 

Potatoes. 

nay. 

$44  62 

$11  64 

43  70 

12  85 

37  24 

12  00 

60  45 

15  75 

69  29 

17  30 

48  60 

13  60 

38  66 

13  75 

47  30 

17  70 

33  15 

14  40 

31  91 

14  00 

34  99 

14  24 

33  00 

15  GO 

34  66 

13  78 

48  11 

15  88 

69  71 

17  29 

99  10 

24  07 

70  04 

16  08 

62  64 

16  OG 

65  48 

14  30 

61  75 

12  30 

46  82 

16  57 

81  00 

14  4*0 

37  44 

11  00 

29  20 

12  68 

31  50 

13  00 

22  50 

13  65 

26  60 

1  10  22 

Tobacco 

'*$ib7*i7 

"166  02 

"iiA  79 

181  1^ 

"*i37  93 

5*  bl 
49  3.-I 

57  CO 


38  14 
48  7f 
54  21 
56  6i 
58  72 


3G6 
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TiihU  shoinng  the  atcratjc  ca»?i  vdlMper  acre  of  farm  products  for  the  year  1881 — CoiifM. 


StatAA  antl  Tur- 
ri  lor  leu. 

Coin. 

Wheat. 

Rye. 

Gate. 

Barley. 

Bnck- 
wheat. 

Potatoea. 

Hay. 

Tobac<-<(. 

too. 

lUlnoiH 

$9  30 

8  35 

11  06 

7  93 

8  58 

8  12 
6  79 

18  00 
17  26 

17  20 

18  24 
14  11 

9  00 

14  84 
18  98 
13  69 

15  17 
21  53 

17  31 
8  40 
7  50 

6  60 

7  30 

7  43 
6  10 
0  50 

8  64 

18  86 

11  20 

10  04 

6  67 

13  58 

12  60 
12  23 

14  75 

7  57 

11  71 

17  62 
6  37 
5  79 

4  40 

5  87 

6  01 
5  21 

7  02 
10  09 

10  58 

$7  55 
8  04 
7  04 
7  33 

6  07 

7  70 
6  40 

10  2C 

8  40 
18  53 
14  00 

$11  99 

10  90 

8  47 

7  81 
12  00 

8  49 
C  W5 

12  2»i 
IK  t8 
22  47 
1«  83 
10  OvS 

9  91 
17  32 
20  76 

13  66 

10  58 

11  89 

$6  46 

4  56 

5  80 

5  96 
(i  98 
7  35 

6  20 
13  78 

0  63 

'"'i*87* 

$26  86 

23  40 

24  57 

25  48 
28  05 
311  15 
20  39 
67  00 
33  01 
65  97 
54  03 
41  31 
30  40 

57  75 

58  80 

65  35 
32  99 
36  00 

66  87 

$8  74 
8  00 
«i  20 
5  07 

8  19 
5  50  i 

4  52  i 
15  47  1 

15  00 ; 

10  79  i 

15  60 

16  20 

5  18 

15  60 

13  00 

17  65 

9  10 

14  03 

16  25 

10  27 

$48  13 
99  .S'J 

"*74  81 
-     61  18 

WUconsin 

MinDesota 

Iowa... ......... 

-••«*• 

Miflsouri 

Xft>l6ftfl  .  .  .  .  •  .  .  » ^ 

Nebraska 

California 

Oregon 

Nevada ......... 

Colorado 

Aiizona ....  .... 

Dakota 

Idaho 

7  51 
5  21 

"'fl'ao' 

10  94 

8  62 
12  89 

11  71 
8  41 
8  71 

12  22 
12  00 

Montana 

New  Mexico.... 
Utah 

Washington.... 
WTominsT 

"J  **"***•© ....... 

Average . . 

9  19 

8  38 

0  34 

7  58 

11  41 

7  45 

34  00 

60  9t 

14  56 

A  general  eummary  ahowing  the  estimated  quantiHeSf  number  of  acreSj  and  aggregate  vdlue 

of  the  crops  of  the  farm  in  1884. 


Prodnctfl. 


Indian  ooin bnahels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Bnokwheat ..do... 

Potatoes do... 


Total. 


nay tons.. 

Tobacco pounds.. 

Cotton bales.. 


Grand  total 


Quantity  X)ro- 
duced. 


1,795,R28,000 

612, 7a5, 000 

28, 040, 000 

583, 628, 000 

61,203,000 

11,116,000 

190,  642, 000 


3, 183, 522, 000 


48. 470, 460 

541,504,000 

5, 682, 000 


Number  of 
acres. 


CO,  683, 780 
39. 475, 885 

2, 343, 963 
21,300,917 

2, 608,  818 
879, 403 

2, 220, 080 


138, 513. 746 


38, 671, 503 

724.  668 

17, 439, 612 


10.5, 240, 610 


Value. 


$040,735,560 

330,862,200 

14, 857, 040 

161,528,470 

29, 770, 170 

6. 549,  020 

75,624,290 


1, 250, 835, 810 


306, 130. 309 

44, 160, 151 

263,093,385 


1,054,128,655 


Table  showing  the  average  yield  and  cash  value  per  acrCf  and  price  per  unit  of  quantity  of 

farm  products  for  the  year  1884. 


Products. 


Indinn  com.buKhels. 

Wheat do 

liye do 

Unlji.... do 

linrley do 


Average 

yield 
per  acre. 


25.8 
13.0 
12.  2 
27.4 
23.5 


Average 

price  per 

unit  of 

quantity. 


$0  35. 7 
04.5 
.'il.O 
28.0 
4&7 


Average 

value 
per  acre. 


$9  10 
8  38 

6  34 

7  58 
11  41 


Products. 


Buckwheat.  buMhcls. 

i'otatoes do  — 

Hay tons.. 

Tobacco  . .  .pounds. . 
Cotton bales.. 


Average 

yi«i«r 

per  acre. 


12.0 
85.8 
1.  26 
747. 2 
.33 


Average 

price  per 

unit  of 

quantity. 


$0  58.9 

39.  6 

8  17 

K.2 

*9.2 


Average 

value 
per  acre. 


$7  45 
34  00 

10  27 
CO  94 

11  U 


*  Per  pound. 


KEPUitT  01^  TUii:  STATlSTlt'LUT. 
FARM  ANIMALS. 
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Table  showing  the  eeiiwutted  nuviber  of  animals  on  farms,  ^p. — Continued. 


8t»tea  and  Torritoriee. 


Miasoari.... 

Kansas 

Nebraska ... 
California.. 

Oregon 

Nevada 

Colorado.... 
Arizona  .... 

Dakota 

Idaho  

Montana.... 
New  Mexico 

Uiah 

WubLin^on 
Wyoming... 

Total. 


Sheep. 

• 

Hogs. 

Kiunber. 

Arerage 
price. 

Yalne. 

Number. 

ATenige 
price. 

Value. 

1.338,623 

$1  79 

$3,396,135 

4.210.193 

$4  02 

$16. 924, 976 

838,143 

1  93 

1,617,616 

2,208,911 

6  19 

13, 673, 159 

373,894 

2  11 

788,916 

1,679,200 

6  25 

10.495.000 

5, 8J>2.  Oil 

1  89 

11,137.602 

978,665 

5  80 

5,676.257 

2,519,950 

1  61 

4, 057, 120 

187. 843 

3  76 

706,290 

423,885 

1  92 

813,859 

14.256 

6  73 

95.943 

1,185,942 

1  86 

2, 205, 852 

14.19a 

8  93 

126,743 

853,  3S5 

1  90 

1,621,337 

9.853 

6  30 

62,074 

183.820 

2  39 

439, 330 

177.990 

6  78 

1,028,782 

191,250 

2  30 

430.875 

26.763 

900 

240,858 

025,000 

2  46 

1,537,500 

19.208 

0  80 

189,120 

5, 410,  044 

1  64 

8,873,948 

24.988 

7  10 

177. 415 

620,730 

2  12 

1.315,943 

26,242 

028 

243. 526 

533.871 

2  38 

1, 270,  623 

63.599 

7  70 

489.712 

009,960 

2  C8 

1,  268, 717 

50. 360, 243 

2  14 

107. 960,  650 

45, 142, 657 

5  02 

226,401,683 

The  returns  of  farm  animals  are  made  In  Jannary  of  each  year,  in 
which  average  prices  by  counties  are  returned,  and  changes  in  num- 
bers by  carefully  estimated  percentages,  which  are  consoUdated  into 
S'ggrogates  of  numbers  and  averages  of  prices  for  each  State  and  Ter- 
ritory. 

For  prices  and  numbers,  as  returned  in  January,  188G,  see  tables  in 
connection  with  the  crops  of  1885,  at  the  close  of  this  report. 


MAEKET  PEIOES  OF  CATTLE. 
Prices  of  beeves  in  Chicago. 

The  price  of  beef  cattle  reached  the  highest  point  in  1882,  when,  on 
the  l«t  of  June,  in  Chicago,  "  extra  beeves''  sold  at  from  $9.15  to  $9.40 
per  cental  of  live  weight,  and  *^  choice''  were  quoted  at  $8.65  to  $8.90. 
On  January  1, 1879,  when  the  upward  course  of  meat  values  began,  the 
figures  for  the  same  grades  were,  respectively,  $4.G0  to  $5.00  and  $4.10 
to  $4.35. 

The  following  table  presents  the  record  of  prices  on  the  1st  day  of 
January,  for  the  last  eleven  years : 


Years. 

Extra. 

Choice. 

Good. 

Hediom. 

1876 

$5  25  to  $5  75 
5  00         5  50 
4  50         4  90 
4  10         4  35 
4  60         4  75 

4  85         5  40 

5  85         6  35 

5  80         6  10 

6  30          0  40 
6  25          6  60 
4  30         5  00 

|4  50  to  $5  10 
4  50          4  80 
4  00          4  40 
8  60          4  00 

$4  00  to  $4  50 
3  80          4  40 

1877 • 

1878 

$5  15  to  $5  40 

4  60         5  00 

5  00         5  25 

5  75         6  25 

6  50          6  85 

6  25          G  50 

7  00          7  25 
6  65          6  85 
5  17          5  70 

3  50          3  85 

1879 

3  00          3  50 

lf:«0 

*3  50          4  40 

1881 

*3  75         4  65 

18^^ 

4  50         5  15 

5  40          5  70 
0  00          6  25 

6  75          6  10 
3  85          4  55 

1883 

4  40          5  00 

1884 

4  50          5  00 

1885 

5  00          5  50 

1886 

3  50          4  15 

*  Good  to  me<Uam  includes  two  grades. 

The  price  on  January  1, 1884,  was  higher  than  at  the  beginning  of  any 
other  year  in  the  series.  There  was  little  variation  during  1884,  the 
extremes  being  $7.50  in  February- and  $6.60  in  May  for  "extra.'^ 

24  AO— ^86 
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i'Hce  of  Chicago  heeveSy  1885. 


IContU. 


Juiiuury... 
Februaiy . 

K»T«1|.... 

April , 

May 

Jmie 

July 

Aogust... 
September 
Ootober... 
Korember 
Deoomber 


Bztm. 


16  66  to 

6  50 
75 
00 
40 
75 
00 
25 
00 
00 
00 
76 


5 
6 
5 
6 
6 
6 
6 
5 
5 
6 


85 
60 
ZO 
75 
75 
85 
6  20 
5  90 
00 
05 
80 
00 


16 
6 
6 
5 
5 
5 


Choioo. 


66  26  to 
600 


4 
5 
5 
5 
4 
6 
5 
5 
5 


75 
50 
50 
00 
25 
50 
30 
10 
85 


$6  60 
6  40 
5  75 


5 
5 
5 
5 
5 
5 
5 
5 
6 


00 

60 

65 

70 

50 

80 

87i 

55 

70 


Good. 


$5  75  to  $6  10 


5 
4 

4 
5 
5 
4 

4 
6 
5 
4 

4 


40 
75 
75 
25 
25 
80 
00 
00 
OO 
20 
40 


90 
25 
00 
40 
40 
25 
00 
40 
50 
00 
20 


liediam. 


$5  00  to  $3 
5 


35 
25 
25 
85 
00 
8  00 
4  00 
8  90 
4  00 
8  30 
8  40 


5 
4 
5 
5 
4 
4 
4 
4 
4 
4 


50 
25 
00 
75 
10 
15 
35 
25 
75 
75 
00 
30 


The  movement  to  which  these  prices  refer  is  as  follows : 


Ctttilo • ....— nnmber.. 

OalTM M^ do..... 

Hogi..... do..... 

Sheep ^ do 

Hones -^ do 


Beoeiptt. 


1,005^618 

58,500 

6,937.535 

1,008,608 

10,856 


Shipments. 


744,098 

8S.610 

1,797,416 

200,277 
18.682 


Pri068  of  oattU  in  Kan$a9  City,  1885. 


Months. 

KatiTe  cows. 

Natire  steers. 

Katire  shippers. 

JTamiAry — 

I'sbraarr  .••«•••-•••••••.......••••••••■•••>•■•••>•• 

$2  50  to  $3  60 
260        8  60 
8  36        8  75 
365        435 
800        4  00 
3  56        4  85 
2  50        4  00 
225        4  00 
200        3  65 
2  00        3  00 
2  00        2  80 
2  25        8  25 

$8  60  to  $4  25 
400 
485        4  85 
4  10        4  60 
360        4  56 
440        465 

3  25        4  90 

4  15        4  25 

3  95 

250 

8  80        4  80 

845        885 

$4  35  to$5  30 
4  70          6  16 

Harch 

4  83A        6  10 
4  16          6  06 

Anril       <.......—................. 

MJiy , r--„-T 

4  60          4  86 

June ^ 

jnlY 

4  65          6  17| 
6  00          6  50 

^niniAi  ......•.•..••....•.••...•.•.••••.«■••■«•••••• 

4  60         4  85 

RAnrAmhAT ... 

4  25          5  30 

Ootol>er - 

4  26          6  75 

Ihf OTAmlMr  ..•.•.•■•••••.............•••«•••«■«•••■■•• 

4  86  .       4  90 

Deoember. ..........•.•••.....«•... 

8  76         4  60 

SWINE  BREEDING  IN  AMERICA. 


The  swine-breeding  industry  is  a  very  important  branch  of  American 
agricoltare.  The  numbers  in  summer  are  in  recent  years  about  43,000^000 
to  45,000,000,  or  four-fifths  as  many  as  the  inhabitants  of  the  United 
States,  and  the  number  annually  slaughtered  are  now  about  28,000,000, 
which  is  less  by  1,000,000  or  2,000,000  than  four  years  ago.  The  exjpor- 
tation  has  declined  to  the  extent  of  2,000,000  in  that  time. 

While  the  numbers  are  about  80  to  100  of  the  population  iu  this 
country,  tiie  enumeration  in  Europe  gives  only  about  15  to  100  of  iM>i>u- 
lation.  This  shows  how  relatively  small  is  the  European  consumption, 
how  easily  the  supply  may  become  a  glut,  and  how  seriously  an  increase 
of  production  in  those  countries  may  affect  the  demand  for  American 
oork« 
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The  fitllowing  table  shows  the  nombers  of  swine  in  Earopeaa  o 
triw: 


Y^ 

Swlu. 

Cmutclt*. 

r^ 

SwlDa. 

AaMtU _... 

]«ei 
mi 

ITU,  Ml 

i,BOa.i>s 
iE,ns 

m.Kt 

^•S:S^;::::.::;;:::::::: 

18M 

1877 

lam 

s 

4i>],  eta 

g;rsSi;ii- -■ 

l.««7,MI) 
WD.  MB 

' 

The  oztraordiDaiy  increase  of  our  exportation  in  the  last  half  of  the 
decade  from  1S71  to  1880  was  dae  to  the  harvest  failures  of  that  period 
in  Kiirope  ar.d  the  uniformly  large  corn  cropsof  this  country.  Xhe  re- 
sult was  a  greater  aggregate  valno  of  exports  in  five  years  than  in  the 
fifty  years  l^om  1821  to  1870.     The  exhibit  is  as  follows : 

TobMi  tif  «rpw(i  itf  Xog*  f**^  ^S  pr«tt*eU,  if  dteadm,  1821  to  1881. 


*  Not  licIndlDK  bog!  r  Ut*  >n]iii»l»  out  btlng  MpsnMIy  giveo. 

Ill  the  first  twenty  years  in  this  long  period  the  advance  was  slow, 
Ihdiigb  the  aggregate  value  in  no  year  fell  below  11,000,000.  A  marked 
;R'i:e1eratioQ  is  observed  in  the  latter  part  of  the  third  decade,  followed 
by  a  temporary  retrograde,  and  that  by  a  few  years  of  larger  exporta 
tioii  in  the  fourth.  In  the  last  twenty  years,  however,  the  development 
of  exportation  has  been  phenomenal. 

The  average  annnal  exportation  for  twenty-five  years,  including  hogs 
with  iKirk  produete,  has  been  530,000,000  pounds.  If  200  pounds  be 
taken  as  the  average  cured  product  of  a  hog,  as  it  is  very  nearly,  the 
average  requirement  of  hogs  for  exportation  has  been  2,660,000.   .The 
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annnol  home  consnmption  of  pork  prodncts  darinif  tho  same 
averaged  3,000,000,000  poands,  as  an  investigation  of  the  inc 
hensive  data  relating  to  the  ftnbjcct  ahows.  This  makcn  tl 
production  of  twenty-five  years  3,530,000,000,  of  whieU  the  c 
has  been  15  per  cent.  The  present  consumptioii,  at  70  {lonii 
iuliabitant,  is  about  4,000,000,000.  To  avoid  error,  as  to  tl 
slaughtered,  it  should  bo  observed  that  tlie  average  n-cigli 
slaughtered  by  farmers  is  mnch  less  than  that  of  tbo  pae 
average  weight  of  all  swine  slaughtered  is  estimated  at 
pounds. 

In  the  table  of  products  exported  during  the  last  twenty 
the  Quctuation  in  prices  ia  romarkablo.  As  a  rulo,  tho  lowo 
tho  larger  tho  quantity  eiported. 

Quanlils  of  prodaeU  exporlcii. 


I  Kot  Inchuiiug  185,<U  pun 
I  KdC  Including  434,103  pDui 


THE  WHEAT  DISTRIBUTION. 


The  wheat  crop  of  1884  was  about  five  times  as  large  as  i 
1850.  The  production  of  wheat  has  increased  during  this  per 
twice  as  fast  as  population.  It  has  been  stimulated  by  three 
causes :  (1)  The  possession  of  largo  areas  of  fresh  lands,  casil 
into  onltivation:  (2)  the  extension  of  railroad  construotion ; 
recently)  a  period  of  eeveral  years  of  poor  crops  in  Western  Eb 
tho  retnrn  of  accnstomed  European  yields  the  demand  fell  * 
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portataon  declined  in  oonseqnenoef  the  markets  were  surfeited,  prices 
were  reduced,  and  farmers  wcmdered  what  was  the  matter  with  the  wheat 
tmde. 

The  expected  has  arrived.  The  prediction  has  been  faliilled.  Wheat 
was  in  1885  at  the  lowest  figore  in  Ehigland  for  one  hundred  and  tweuty- 
ti  ve  years.  Ten  years  ago  Sie  farmers  were  told,  in  Department  reports, 
that  overproduction  and  low  prices  were  inevitable,  unless  more  promi- 
nence should  be  given  jbo  otiier  crops.  Eighteen  years  ago,  in  the  sta- 
tistical report  for  October,  it  was  said  of  the  Northwest :  "  Cattle  are 
high  in  price,  horses  very  high,  milk  is  scarce,  and  butter  sometimes 
unknown,  wJiile  straw-stacks  are  burning,  and  the  wheat  at  the  mercy 
of  speculators  and  the  railroads,  and  bringing  high  prices  only  under 
the  curse  of  (rod  upon  foreign  wheat  fields,  and  when  foreign  nations 
are  in  danger  of  famine,  and  even  tiien  but  a  moiety  of  the  supply  comes 
from  this  country." 

How  much  t  From  1826  to  1860  the  average  export  in  wheat  and  flour 
was  8,688,012  bushels  annually.  For  eight  years  after  that  date,  under 
the  stimulus  of  the  premium  on  gold,  the  average  rose  to  36,569,986 
bushels.  Then  the  deficient  European  harvests  of  later  years  gave  ex- 
cuse for  enlarged  breadth  of  our  wheat  fields,  till  the  exportation  reached 
186,321,214  bushels  in  1880-^^1,  the  largest  year's  shipment,  followed  in 
the  last  four  years  by  a  greatly  reduora  movement,  an  average  reduc- 
tion of  68,000,000  budiels,  and  the  demoralization  of  prices,  formers  still 
enlarging  the  area  of  wheat*  heedless  ot  the  warning  from  Europe. 

The  main  fiEw^tor  in  recent  heavy  exportation  has  been  a  series  of  par- 
tial crop  fUlures  in  Western  Europe.  When  a  period  of  larger  yield 
came,  it  ushered  in  an  era  of  reduced  importation.  There  are  two  pos- 
sible avenues  of  relief  to  our  grain-growers :  a  famine  in  Europe,  or  a 
reduction  of  acreage.  If  they  wait  for  the  former  low  prices  may  con- 
tinue some  years  longer. 

The  exportation  of  eight  years  past,  1,118,288,472  bushels,  is  nearly 
the  same  as  for  the  entire  fifty-one  preceding  years,  which  equaled 
1,135,198,673  bushels,  and  yet,  so  variable  is  the  demand,  that  the  annual 
shipments  have  differed  90,000,000  bushels  in  two  years.  The  effect  of 
this  uncertainty  is  disastrous  to  all  calculations  of  price  and  profit ;  it 
is  anomsJous,  in  producing  high  prices  for  some  of  our  heaviest  crops 
and  low  prices  for  some  of  the  worst  yields  on  record. 

Eight  years  ago,  as  a  result  of  careful  and  repeated  investigation  and 
analysis  of  local  dislxibution,  the  estimated  average  consumption  was 
fixed  at  4|  bushels  per  annum.  The  amount  used  for  seed  was  also 
obtained  by  investigation  by  counties,  and  added  to  theHM>nsumption  for 
bread.  A  third  element  in  the  distribution  was  the  quantity  exported. 
These  three  items  made  an  aggregate  only  10,000,000  bushels  less  than 
t  ho  estimate  of  the  year  1877.  It  is  a  bold  test  of  the  accuracy  of  these 
(L'lta  concerning  distribution,  as  also  of  the  verity  of  our  annual  esti- 
mates of  production,  to  apply  the  same  methods  and  ratios  to  the  com- 
parison of  production  and  distribution  of  the  subsequent  years  of  tlic 
period.  It  can  scarcely  be  possible  that  error,  if  one  exists,  cither  in 
th(3  rate  of  consumption,  or  the  annual  estimate  of  production,  will  fail 
to  discover  itself  in  eight  years,  if  indeed  it  should  not  be  apparent  in  a 
«>si  n^le  year.  The  estimates  are  made  in  advance  of  the  distribution,  and 
without  any  knowledge  of  what  the  exportation  will  be,  and  by  methods 
entirely  disconnected  with  the  facts  of  distribution. 

The  following  table  shows  how  the  movement  of  wheat  tallies  with 
its  assumed  productioui  the  food  supply  bdng  calculated  at  tUc  above 
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rate,  except  for  the  year  1881,  irheu  a  fonrth  of  a  bnsliel  wiu  dedncted 
for  lessened  consnmptioii  ondei  scarcity  and  higli  prices : 


•  ItihanldlwDndontADd  thai  ths  BiportaUon  BfratM  hut  glvan  ara  thou  of  U1T-7a.  from  Jnlj 
1,  IBTT.  (a  JiiDB  30,  1«!B,  Iheie  siporti  G«lng  dnilTed  alninit  cillrslj  from  the  rrop  bBTTHtHl  In  inf. 
So  irith  other  j-sua.  Inaijwrtaiiced  bindlin  of  thsio  &p\t6»  froqurnily  eoBfUM  thOM  TuoU.  For 
EsaUuM,  It  hu  boen  npsatsdly  ttaled  Ihst  1Bfl,a21,II4  buslisli  wu  tbe  inuiLltT  ei]iartad  tnta  Um 
verir  unftll  cnip  of  1881,  3gS,2§0,liDa  bruhalg,  wban,  la  bet,  Lb*  «port  fnm  tbac  crop  waa  l]l,a>^HI 
bsilwU,  *  redDotlDD  of  M,<X>a,oOO  ^fOiliaU. 

The  total  (iJBtributioii  of  eight  years  on  this  basis  is  only  83,000,000 
less  than  the  aggrcit^.ito  of  the  annual  estimates  for  the  same  period. 
The  uiiuimum  surplus  on  hand  at  the  end  of  a  crop  year,  visible  and  in* 
visible,  is  rarely  less  than  50,000,000,  and  the  mazimnm  is  seldom  mach 
over  100,000,000.  The  surplus  in  1885  is  mndt  laiger  than  tiiat  on  hand 
at  the  couimencement  of  the  period  in  1877,  probably  as  much  u 
100,000,000,  or  50,000,000  more  than  at  the  hegfaining  of  the  period  of 
eight  years,  accounting  for  all  of  the  difi'ereoce  between  prodaotlon  and 
distribution  except  3;t,000,000  bushels,  a  barely  snfflcient  allowaooe  for 
losses  by  fire,  shipwreck,  auil  a  small  amount  fed  or  used  in  maQU&otures. 
K  oousuDipUon,  therefore,  requii'cs  a  barrel  of  floor  ^per  annnm  to  eadh 
inhabitant,  as  an  average,  though  the  quantity  varies  in  different  parts  of 
the  country,  there  is  not  a  bushel  of  excess  in  these  estimatea  of  piodno- 
tion.  Not  n  buKliel  ia  allowed  for  spirits  or  other  mauafooturins  osea, 
or  for  feeding  of  domestic  animals.  The  estimates  are  therefore  oon- 
scrvativo,  too  low  rather  thau  too  high;  and  any  lower  estimates  would 
utterly  fail  to  account  for  the  facta  of  distribattou. 

PEODUOTION  AND  BXPOBTATION, 
Tlie  production  of  ten  years,  1870  to  1879,  inclusive,  averaged  312,- 
1512,728  bushels,  inclmViig  flour  as  wheat.  The  increaae  was  abnor- 
mally rapid  during  this  period,  under  the  preesore  of  the  exoeptioaal 
European  demand  of  its  later  yeartu  The  average  annual  exportation 
was  84,592,377  bushels,  the  laet  year  of  the  period  sliowing  nearly 
double  tho  annual  average  for  the  ten  joars.  During  ilio  sneceediug 
(ivo  years,  1880  to  1881,  inclusive,  the  avcrapo  exportation  was  larger 
by  48.0  per  cent.,  tho  volume  reaching  tho  liigli  liguro  of  140,025,954 
bushels.  The  production  for  tliie  period  averages  403,973,008  busliels. 
The  accompanying  diagram  illustrates  this  great  advance. 

EFPEOT  OF  PBODUOT  ON  PRICK. 

Diagram  IV  iIlustrat,eB  tlio  operation  of  the  law  of  supply  and  de- 
mand, by  comparing  tho  yield  per  acre  (which  represents  substantially 
the  Bnpply)  with  the  farm  value  per  bushel  of  the  crop  of  each  year 
''rom  1880  to  1885,  incluitivo.  It  iB  curious  as  well  as  suggestive.  As 
Mt>  supply  is  increased  the  prioe  falls,  with  prompt  obedlenoe  to  tlio 
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change  in  quantity.  A  glance  at  the  diagram  shows  dearly  this  fact, 
in  the  case  of  wheat  very  strikingly,  as  a  very  low  yield  is  instantly  re- 
sponded  to  by  a  high  valnation.  But  there  is  a  crossing  of  lines  and 
twisting  of  figures  for  two  or  three  years  past  that  deimmd  explana- 
tion, ft  is  due  to  the  fftct  that  the  changes  in  the  world's  supply,  in 
the  great  international  wheat  pool,  do  not  correspond  with  the  annual 
variations  of  our  crops.  Thus  our  crop  of  1885  was  very  smidl.  while 
the  aggregate  supply  of  the  world  was  large.  "So  such  irregularities 
occur  with  corn  or  oats^  because  the  foreign  demand  is  smau  and  for- 
eign competition  almost  inoperative.  We  make  our  own  prices  for  com 
and  oats,  while  Liverpool  has  much  to  do  with  the  price  of  wheat. 
The  figures  on  which  the  diagram  is  based  are  as  follows : 


Ymn, 


1880. 
1881. 
1882. 
1883. 
1884. 
1886. 


Com. 


t 


S7.8 
18.8 

22.7 
2fi.8 

aas 


H 

& 


89.6 
83.8 

4a4 

42.4 
8&7 
88L0 


Wh«»t 


18.1 
10.3 
U.8 
1L8 
18.0 
10.4 


08.1 
119.8 
88L2 
OLO 
84.0 
77.1 


Oata. 


I 


i 


2S.8 
14.7 
90L4 

28L1 
27.4 
27.8 


88.0 
48.4 

87.6 
83.0 
aBLO 
18.0 


INCREASE  OF  WHEAT  YIELD. 

The  following  statement  is  from  a  letter  of  the  Statisticiain  to  Profl  J.  P. 
Boberts,  of  Oomell  University,  in  response  to  inquiries  on  this  subject : 

In  reoponse  to  joor  inqaiiies  I  may  give  a  few  flaots  tending  to  show  the  inoreaae 
of  rat«  of  yield  of  wheat,  the  principal  food-ffrain  of  oonntries  of  high  oiTlUzation.  as 
the  resnlt  of  proffressiye  aad  Bcsientinc  affriomtore.  It  is  a  very  significant  fact  that 
the  countries  of  mgh  natural  fertUlty  of  viigin  soils  show  the  lowest  rates  of  yield, 
while  the  soils  of  countries,  long  onltivated  under  systematio  and  enlightened  meth- 
ods, give  much  higher  rotums.  Thus  in  Australasia  the  rate  of  yield  is  about  12 
bushels  per  acre,  as  id  this  country.    In  India  the  average  is  about  9  bushels. 

Coming  to  Europe,  the  average  of  Russia  mav  be  said  to  be  6  to  7  bushels,  produced 
by  careless  cultivation  in  the  rich  soils  of  the  black-earth  belt  and  in  other  sections. 
Tne  average  of  the  valley  of  the  Danube  differs  Uttle  fiom  the  average  yield  of  this 
country.    Xlie  average  of  Portugal  is  usually  placed  at  about  13  bushels. 

In  1873,  when  a  series  of  good  wheat  seasons  had  been  enjoyed  in  Europe^  an  inter- 
national statistical  commiRsion  fixed  upon  the  following  average  rates  of  yield  for 
those  countries  of  Europe  that  furnished  statiHical  dat>a  to  determine  them: 


Great  Britain 29.9 

Saxe-Altenburg ..••••.  28.7 

Belgium ••..  27.9 

Saxony 27.0 

Holland 24.8 

Norway 23.3 

Denmark. ...^••.  19.5 

Finland 17.8 


Saxe- Weimar 17.2 

France .•••  17. 1 

Baden 16.9 

Wurtemberg  ......  .... ...... ......  IS.  6 

Hooruoiria « 13.8 

Portugal 13.2 

Hungary 12.6 


In  the  thirteenth  century,  according  to  J.  E.  Thorold  Rogers,  the  rate  of  yields 
\^liile  variablo  and  not  accurately  determined,  was  not  thought  to  exceed  a  quarter 
of  8  bushels.  Arthur  Toiin^,  in  1770,  made  the  average  in  England  23  bushels  per 
acre,  and  Sir  James  Caird^  m  1850,  26j  bushels.  Though  the  yield  is  given  in  the 
above  table  of  the  commission  at  29.9  bushels,  Sir  James  Caird,  in  1868,  thought  28 
bushels  near  the  real  average.  There  was  a  large  yield  for  several  years  afterward, 
but  after  1873  there  was  a  (>eriod  of  low  yield,  scarcely  equal  to  the  average  of  Ire- 
land, 24  bushels. 

In  France,  according  to  Alexander  Moreau  de  Jonnes,  in  his  SiatUtique  d€  VAgri" 
culture  o/  Fjance,  the  average  yield  was  8  hectoliters  per  hectare,  or  a  little  more 
than  9  bu.shels  per  acre.  In  1873,  over  11  bushels;  in  1840,  14  bushels.  It  may  be 
iissumod  that  the  yield  per  acre  in  France  is  now  very  nearly  double  the  rate  two 
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hundred  years  ago.  ItienotmaohoTerhalfaoentiuyBince  the  average  rate  ot  Franca 
paaaed  the  presmt  yield  in  this  coimtry. 

Evidence  from  Bosua  ia  not  very  explioit,  thoagh  its  tenor  ie  favorable  to  gradual 
increase  of  rate  of  yield.  It  has  conditioiis  innch  like  oar  otcd,  large  areas  of  neir 
and  cheap  landa,  wliich  tand  to  prevent  rapid  change  of  rate,  while  the  elements  ot 
improvement  are  in  active  movemeot  locally.  As  to  this  country,  the  Bverage  has 
not  materially  increaeed  for  the  whole  area,  because  that  area  is  peoffraphieally 
changing.  It  is  shifting  from  east  to  west  and  to  northwest,  taking  in  fresh  prairie 
lands  and  giving  np  to  grass  and  other  crepa  a  part  of  the  more  eastern  acreage.  Yet, 
on  the  whole,  it  is  not  so  much  abandonment  of  older  areas  as  the  taking  up  of  weat' 
em  lands  in  the  incieBso  of  breadth.  This  change  perpetnates  BUbstantiallj  the 
original  conditions,  and  keeps  the  average  nearly  the  same,  viz,  aboat  12  bnBhela  per 
acre  for  a  series  of  years  thronghont  tha  entire  breadth  in  wheat. 

I  find  no  evidence  that  the  yield  is  deoieaeing  in  this  country.     In  a  given  field  ir 


the  spring-wheat  region,  the  rata  will  increase  for  a  year  or  two  after  breaking,  tlien 
begin  to  decline,  not  &om  soil  exhaustion,  bat  from  preoccupation  of  the  soil  with 
weeds.  Yet  thei%  is  evidence  that  the  rate  of  yield  is  increaeiDg  in  Western  New  York, 
Sonthem  Michigan,  and  the  n-heat  conntica  of  Ohio,  Indiana,  and  Illinois,  and  fa 
Maryland,  where  some  semblance  of  rotation  eiists  and  cnltivation  has  some  pretense 
of  a  scientiflo  basis.  In  those  regions  the  average  is  already  abont  the  same  aain 
France,  and  is  20  to  50  per  cent,  higher  than  the  general  average.  In  1S70  the  arena 
above  mentioned  averaged  abont  18  bnshels  per  acre,  while  spring  wheat,  grown  year 
ofteryear  amid  weeds  and  withont  any  real  cnltivation  of  the  soil,  only  prodnoM  11 
boshela  per  acre. 

THE  POTATOES  OP  THE  WOBLD. 

The  importauce  of  potatoos  as  an  article  of  food,  and  the  relation  of 
Qieir  production  as  well  as  their  conaiimption  to  grain  prodnctloii,  make 
it  all  the  more  desirable  to  treat  of  the  statistics  of  this  farm  prodact, 
since,  on  account  of  the  present  excellent  means  of  transportation,  it  Is 
beginning  to  be  a  considerable  factor  in  international  commerce.  As 
may  be  seen  in  the  following  table,  the  import  of  potatoes  is  already  a 
large  item  in  the  food  supply  of  England,  of  SwltzerlEUid,  and  of  the 
United  States.  Go  the  other  hand,  the  export  from  Germany  and 
France  is  always  quite  large,  and  of  late  years  rapidly  on  the  increase. 

This  table  is  given  on  the  antliority  of  the  eminent  statistician,  Dr, 
P.  X.  Yon  Nenmann-Spallart : 


Hot* — 1  metrio  toitsS,IiM.«  poonilt.    1  liMitaUteT=Z.g3TS  bnihob. 

According  to  the  flgores  for  nreas  in  potato  cnltnro,  the  latter  biw  of 
late  years  been  considerably  expanded  in  almost  all  ooantrtcti. 
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AGBICULTUEAL  EXPORTS  AND  IMPOETS. 

A  BALANCE-SHi:&T, 
Export*  of  Ihe  prodaeti  ^  domtttie  agricMlturt,  1884  and  1865. 
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ExporU  of  the  produoU  of  domestio  agriculture,  1884  and  1885 — Continned. 


Articles. 


Cotton  and  cotton-seod  oil : 

Cotton- 
Sea  laland ponnda.. 

Other  aamanufactnrod do 

Cotton-seed  oil /....gallons.. 

Total  valoe  of  cotton  and  cotton-seed  oU. 

Miscellaneoas : 

Broom  com 

Fruits: 

Apples,  dried ponnds.. 

Apples,  Rreen  or  ripe uarrels.. 

Fraits.  preserred-— 

Canned 

Otlier 

Allotlier,  green,  ripe,  or  dried 

Hay tons.. 

Hops pounds.. 

Oil  cake  and  oil-oake  meal do 

OUs: 

Linseed 4 gallons.. 

Otlier  regetable • 

Bice ponnds.. 

Seeds: 

Cotton do 

Timothy do.-.. 

All  other 

Sngar  and  molasses : 

Molasses  and  sirap gallons.. 

Sugar,  brown pounds.. 

Tobacco : 

Leaf do.... 

Stems  and  trimmings do. . . . 

Vegetables : 

Onions bushels.. 

Peas  and  beans do.... 

Potatoes do 

Vegetables,  canned 

All  others  Including  picklet 

Wine: 

In  bottles dozen.. 

Not  in  bottles gallons.. 

▲11  other  agricultural  products 


1884. 


Quantities. 


8, 508, 8GC 

1. 858. 073, 664 

3, 605, 946 


Total  Tolue  of  miscellaneous  products. 

BBCAJ*mJULTION. 


Total  value  of  animals  and  animal  matter 

Total  value  of  bread  and  breadstuffs 

Total  value  of  cotton  and  cotton-seed  oil. 
Total  value  of  miscellaneous  products 


Total  agricultural  exports. 
Total  exports. 


Per  cent,  of  agricultural  matter 


6,558,746 
105,400 


16,008 

13, 516, 643 

524, 847, 831 

72,221 

163,516 

27, 404, 737 
5. 674, 600 
0.  836,  304 


^  006, 005 
202,007 

192, 130, 820 
15, 020, 867 

60,494 
201,106 
554,613 


5,403 
83,051 


Value. 


$1, 160. 673 

195, 854, 531 

1, 570, 871 


198, 586, 075 


163,444 

894,850 
422.447 

495,143 

53,361 

381, 117 

309, 781 

8, 265, 211 

7, 115, 158 

47,698 

37.046 

0,870 

2, 730, 815 

65, 073 

870,411 

311,084 

898,066 
14,665 

17,405,234 
360,526 

59,682 
400, 074 
874,588 
155,365 
114, 470 

28,023 

((5, 309 

277, 752 


1885. 


Quantities. 


6,764,033 

1, 884. 805, 439 

6,864,279 


86, 336, 557 


138, 847. 971 

162, 544, 715 

198, 586, 075 

86, 836, 657 


586,815,818 
724, 964, 852 
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18,416,578 
008,867 


11, 142 

7, 055, 280 

498, 604, 241 

62,600 


168,827 

17,667,925 

11,046,985 

8,830,787 


6,748,880 
161,890 

219.221,207 
11,202,439 

77,108 
271,044 
800,868 


6,487 
79,783 


Value. 


$1.68.'>,C35 

200. 276. 823 

2. 614. 592 


204, 677. 050 


154,257 

1,062,850 
1,672,126 

473,044 

37,230 

800,640 

204, 705 

1,801,854 

0,674,466 

88,220 
83,583 
10, 610 

1,625,283 
114,380 
157. 444 
868^668 

868,804 
0,030 

21,790,251 
226,535 

73.668 
623,322 
965.866 

118,083 

ISO,  on 

82,725 

62,574 

175,189 


38,460,096 


126,774,868 

ICO,  S70. 821 

204, 5n,  050 

38,450,006 


680,172,886 
726.682.046 


73 
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VECXSTTULAXKOI. 
BneuuidmolUMI —..._ 

•Ta,7IB,»10 

Aulmitli  ud  tb*lr  pindaoto »......_ 

V),2U.M<> 

84fcni.W5 

The  total  ozporta  of  agrlcnltnral  prodnots  Id  the  last  fiscal  year  were 
vnlued  at  the  port  of  exportation  at  $530,172,835,  and  the  imports  of 
[iroducts  of  agriculture  were  valned,  at  foreign  ports,  at  J249,2I1,975, 
ji  noniiiial  difference  of  $280,900,860  to  the  credit  of  the  United  States. 
To  the  foreign  Taluation,  and  certain  bnt  indefinite  undervaluations, 
must  be  added  the  increafiod  cost  by  reason  of  transportation  and  codi- 
missions,  so  that  ttie  real  balance  in  oar  fivor  can  scarcely  be  more  than 
$200,000,000. 

It  is  seen  that,  with  the  exception  of  vegetable  fibers,  both  exports 
and  imports  consist  of  haman  food  and  beverages  and  feed  of  domestic 
animals  or  inedible  animal  prodncts.  Taking  &om  experts  cotton  and 
a  few  articles  neither  edible  nor  potablo,  say  $205,000,000  in  valne,  and 
&om  the  imports  vegetable  fibers  and  other  articles  valued  at  $16,000,000, 
there  is  left  the  value  of  $3:!5,OOU,000  of  exports  and  nearly  $230,000,000 


880         BEPOBT  OF  THE  COMMISSIONEB  OF  AGBICULTUHE. 

of  imports,  leaving  a  difference  of  only  $90,000,000  in  onr  favor.  After 
ibrcign  freight  biUs  are  paid  and  nndervalaation  deficiencies  settled, 
there  could  not  remain  to  the  credit  of  the  nation  on  the  cxcbange  of 
iiuimal  and  food  products  a  sum  equal  to  $1  for  each  inhabitant. 

If  wo  take  all  exports,  cotton  included,  reducing  them  to  their  value 
on  the  farm,  and  add  to  the  cost  of  imx>orts  ocean  transportation  and 
the  expenses  of  internal  distribution,  we  shall  find  that  the  net  result 
of  our  large  exportation  of  agricultural  products  is  the  means  of  liqui- 
dation of  charges  for  imports  of  products  of  agriculture^  an  iocrease  in 
railroad  earnings,  and  very  Uttle  else.  Jn  brief,  the  agriculture  of  this 
country  is  able  to  produce  enough  to  supply  its  wants,  directly  or  by 
exchange,  as  does  nearly  every  other  country  in  the  world. 

The  worst  aspect  of  this  exchange  is  an  overproduction  of  some  prod- 
ucts, wheat  especially,  at  low  prices,  and  an  underproduction  of  otiiers, 
sugar,  for  instance,  and  the  expenoiture  of  the  proceeds  of  low-pricod 
wheat  in  the  purchase  of  high-priced  sugar. 

Diagram  Y  shows  tiie  proportions  of  this  export  trade  according  to 
the  official  figures,  without  allowance  for  undervaluations  or  cost  of 
transportation  to  this  country,  and  therefore  in  a  much  more  favorable 
light  than  these  modifying  considerations  throw  upon  it 

WAGES  OP  FAEM  LABOB. 

In  1866  an  investigation  was  made  to  a^scertain  the  prevailing  remu- 
neration of  farm  labor,  whether  employed  by  the  year,  the  season,  or 
during  the  hay  or  wheat  harvest.  The  payment  is  reckoned  by  tho 
month  for  the  longer  periods  and  by  the  day  for  harvest  work.  Two 
usages  prevail :  payment  wholly  in  cash,  the  laborer  in  one  case  pro- 
vidmg  his  own  board  and  lodging,  and  in  the  other  receiving  board  as 
part  of  his  compensation.  The  difference  in  the  rate  represents  the 
assumed  value  of  board,  and  differs  according  to  the  cost  of  living, 
being  less  in  the  West  than  in  the  East,  and  stUl  less  in  the  South. 

In  the  South  the  wages  system  is  less  prominent,  though  everywhere 
in  use.  The  change  from  involuntary  servitude  in  a  large  class  of  labor 
was  naturally,  and  perhaps  necessarily,  attended  with  too  much  uncer- 
tainty, too  wide  a  range  of  efficiency  and  value,  for  the  cash  wages 
plan;  hence  a  system  of  share  contracts  was  introduced,  which  still 
prevails  to  a  considerable  extent. 

It  waa  found,  in  1806,  that  the  average  for  white  labor  was  $28  per 
month,  and  $15.50  with  board,  this  wide  difference  being  caused  by  tho 
higli  prices  prevailing  for  food  products,  and  especially  for  other  ex- 
penses of  living.  An  accepted  estimate  of  thirty  years  before  made  $9 
])er  month  with  board  the  average  cost  of  form  labor.  An  advance 
of  70  per  cent,  is  thus  indicated,  much  the  lareer  part  of  it  between 
18G1  and  1866.  But  this  high  rate  was  not  to  be  fully  maintained,  as 
currency  depreciated  in  value  as  prices  fell  and  normal  conditions  re- 
turned. 

In  1869  the  rate  for  labor  paid  fully  in  cash  was  $25.13,  a  reduction 
having  occurred  in  the  West,  some  decline  in  the  East,  while  in  tho 
South  an  advance  had  resulted  from  incretoing  efficiency  in  labor  and 
rising  confidence  in  its  reliability.  In  1875  a  further  decline  had  oc- 
curred ;  the  reduction  in  six  years  being  from  $32.08  to  $28.96  in  the 
East,  from  $28.02  to  $26.02  in  the  Middle  States,  and  from  $27.01  to 
$23.60  in  the  West.  The  average  rate  with  board  was  $12.41,  which  is 
only  $3.00  less  than  in  1866.    The  difference  was  therefore  more  in  the 
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rodaccd  allowance  for  board  tlian  in  the  additional  cash  allowance,  and 
the  reductioD,  though  material,  was  less  than  it  seemed. 

lu  the  following  period  of  oamalative  offeot  of  the  depression,  colmj- 
natiog  in  1ST9,  tixem  was  much  labor  nnemployed,  an  excess  of  rural 
laborersj  an  abnormK  redaction  of  wages,  from  which  a  gradual  recov- 
ery resulted,  which  in  1882  had  raised  the  rate  nearly  to  the  level  of 
ISIS,  quite  up  to  it  in  the  Western  States.  The  following  statement 
shows  by  sections  the  cash  i-ates  where  board  is  not  fnrnished,  showing 
the  gradual  decline  of  inflated  values  of  the  specnlativo  period,  the 
nndue  depression  of  the  era  of  panic,  and  the  ultimate  recovery  in  1882, 
with  the  changes  indicated  by  the  present  returns  of  the  Ist  of  May, 
1885: 


BmUca. 

lOSO. 

.» 

ISTt. 

ins. 

>m 

uu 

tun 

IB  HI 
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3.25 
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us 

MGO 

Thus  during  twenty  years  past  wages  were  higher  in  1866  tiian  at  tiie 
date  of  any  other  inquiry,  except  on  the  Pacific  coast  and  in  the  Sonth. 
The  decline  continued  to  1879,  and  amoni)(ed  to  39  per  cent,  in  the 
Eastern  States,  35  in  the  Middle  States,  30  in  the  Western  States,  and 
17  in  the  Southern  States.  Wages  have  been  best  sustained  in  Cali- 
fornia, being  now  higher  than  in  1866.  Comparing  the  rates  of  the 
present  day  with  those  of  1875,  the  decline  is  least  in  the  West,  being 
there  less  than  6  per  cent.,  11  in  the  Middle  States,  12  in  the  South,  and 
13  in  the  Eastern  States  and  California. 

TTAOBS  PER  MONTH  BY  THE  TEAR. 

This  statement  gives  the  result  of  the  present  investigation,  in  con- 
nection with  those  of  five  prior  inquiries,  at  intervals  fivm  18G6  to  1885: 
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Diagram  VI  presents,  in  a  Btrikinf^  iray,  the  changes  of  an  eventftil 
period  of  twenty  ycaxs,  first  from  the  inflated  values  of  the  ante-resump- 
tion periodtothelower  wages  of  the  years  of  commercial  and  manafaot- 
oring  depression,  and  the  subsequent  rise  from  187fl,  The  figure  repre- 
sents a  depression  at  that  date  which  appears  as  a  slongh  of  deapond 
into  which  all  eectioUB  fell,  surely,  if  not  to  equal  depths.  The  eaetem 
or  manufacturing  section  snffered  a  lower  fall,  becanse  labor  was  di- 
verted therefrom  the  artisan  te  the  agricultural  class,  which  ultimately 
BuiTered  nearly  as  much. 

DAY  WAGES  IH  HARVEST. 

The  following  exhibit  of  average  day  wap;es  in  harvest  time,  with 
and  without  board,  corresponds  in  its  periodical  changes  with  those  in 
the  statement  of  monthly  wages  of  labor  employed  by  the  year: 


Kfpartof  tbeSUIifltktan.  DepaRmcIitorAtn^CDllure,  IDSS. 
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DAY  WAGES  07  OBDHTABT  FABU  LASOB. 

This  table  gives  the  wages  of  transient  labor,  exoloairo  of  labor  in 
harvest,  and  commanding  lower  rates : 

Table  allotting  llie  averas«  rale  of  leagei  ptr  dag  in  trantient  itrvioe,  olitr  Uoa  )uirt!atlng_ 
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Table  $!imeiiig  the  avtregt  rutt  of  K-a^Mjier  day  l»  fraiM(ml  Mrvloc,  ^o. — Continncd. 


Tho  following  Territories  report  wages  by  tlio  month  and  day,  and 
are  not  included  in  the  above  comparisons : 


P™d.y. 

TerrltoriM. 

y«r)".  ' 

Tnnsieot  (Id  h*r- 

Traiulent  (iiMta 
liarTOTl). 

Withont 

Wllh 

■Wllbont 
bofird. 

=. 

■WIthont 
bonnl. 

With 
bokid. 

*2M 
200 

175 

•in 

1»3 
100 

fSSS 
16S 

•ii? 

38  50 
£3  GO 

1=3  00 
14  SO 

AGKICULTURAL  IMPLEMENTS. 

The  influence  of  the  agricultural  imiilcmeut  industry  upon  agricnit- 
urc  is  liable  to  be  underrated.  This  industry  is  a  great  factor  in  pro- 
duction, which  renders  possible  the  extension  of  crop  areas  into  sparsely 
settled  regions,  and  cheapens  the  cost  of  products  without  destroying 
the  profit  of  prodnction.  It  enabled  the  country,  with  millions  of  vork- 
OT8  withdrawn  from  rural  labor  to  fields  of  warfare,  to  supply  its  do- 
mestic wants  and  provide  a  large  sorplas  for  oxpoit    Id  later  yeaiB  it 
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has  enlarged  prodaction  beyond  the  requirements  of  home  consumption, 
and  liberated  labor  foi^he  extension  of  prodaction  in  the  domain  of 
mining,  of  construction,  of  fabrication,  and  differentiation  of  labor  in 
development  of  art,  industry,  and  every  form  of  wealth,  without  ren- 
dering the  necessaries  of  life  scarce  and  dear,  or  reducing  the  wages 
of  labor.  In  fact,  the  rate  of  wages  for  farm  labor  is  not  only  higher 
in  harvest  time,  but  is  highest  in  those  regions  where  farm  machinery 
is  most  used.  This  is  an  era  of  too  much  intelligence  to  allow  the 
A\  heels  of  progress  to  be  blocked  by  prejudice  on  the  part  of  laborers. 
Every  labor-saving  appliance  advances  the  interest  of  the  intelligent 
laborer,  relieves  him  of  drudgery  but  not  of  direction,  lightens  his 
work  without  destroying  his  vocation,  and  tends  to  elevation  and  par- 
ticipation in  the  benefits  of  invention  and  advancing  skill.  The  prog- 
ress of  manufacture  in  this  counti^  has  been  very  rapid.  The  number 
of  establishments  making  agricultural  implements  of  all  kinds  in  1850 
was  1,333;  in  1880,1,943.  But  this  difference  does  not  indicate  the 
real  extent  of  development  in  the  manufacture.  The  number  of  hands 
employed  was  7,220  in  1850 ;  in  1880  the  average  number  was  nearly 
six  times  as  many,  40,180.  This  showing  also  fails  to  indicate  the  true 
extent  of  progress,  for  the  capital  employed  was  about  seventeen  times 
as  much,  and  the  products  were  ten  times  as  much,  having  increased 
from  80,842,611  to  $68,620,486,  showing  that  the  buildings  and  ma- 
cjiinery,  the  "  plant '^  of  the  industry,  are  more  substantial  and  per- 
manent, and  also  that  labor  is  more  effective,  producing  larger  values 
per  hand,  though  the  prices  have  meantime  been  very  much  reduced. 
The  essential  data  of  this  progress  may  be  presented  as  follows: 


1850 

iwo 

1870 
1880 


Number 

ofettabliah- 

menu. 


1,833 

],982 
2,076 
1,M3 


CapiUL 


18.564.202 
11,477,239 
34, 834, 600 
62,109,668 


Hands. 


7.220 
14, 814 
25,249 
40,180 


WAget. 


$2,167,868 

5, 070, 674 

12, 157, 504 

15, 350, 610 


HataxlAL 


$2,445,765 

5,625,169 

21,473,925 

31,531,170 


Proddotti 


16,842,611 
17,487,960 
52,066,875 
68,620,486 


In  recent  years  the  cost  of  material  increases  in  larger  proportion 
than  wages  or  products.  The  tendency  to  advance  is  constent  in 
wood,  while  the  price  of  iron  and  steel  tends  to  decline.  Nearly 
650,000,000  are  annually  distributed  for  material  and  wages,  millions 
more  are  paid  for  the  use  of  capital,  for  constant  repairs,  replacements, 
and  the  substitution  of  better  machinery,  and  allowed  for  services  of 
thousands  of  proprietors  not  receiving  wages  for  service;  for  inventors 
and  draftsmen,  and  for  royalties  for  inventions,  for  advertising,  for  in- 
surauce,  and  other  incidental  expenses ;  and  the  remainder,  little  or 
much,  but  a  small  part  of  the  whole  value,  goes  to  account  of  profits  of 
the  business. 

Eelative  to  the  amount  of  production,  Ohio  stands  first  in  this  monu- 
fiicture,  with  products  in  1880  valued  at  $15,479,825;  Illinois  comes 
next  with  $13,498,575  5  New  York  produces  $10,707,760;  Indiana, 
81,100,408;  and  Wisconsin,  Pennsylvania,  and  Michigan  each  make  a 
value  of  over  $3,000,000.  Ohio,  Illinois,  and  New  Tork  come  in  similar 
01  der  of  rank  as  to  capital,  with  more  than  half  of  the  total  investment 
in  the  business. 

As  to  material  used,  more  than  half  the  value  is  iron  and  steel, 
25  AG '85 
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$1S,OS3,502  ;  wooil,  85,CC0,C1C-,  other  materials,  87,778,102.  The  rela. 
livtly  large  proportion  of  inatcrials  to  product  is  duo  to  tbo  rcdiiclioii 
ill  imccs  of  implements  and  machines.  In  ttii.s  connection  it  is  di'ttir 
itbic  lo  notici>  tlio  incrense  iu  imuiber  of  iuiplcuicnt^. 

Tlio  increase  of  implements  manufactured  relates  iiot  only  to  imin- 
liei-H  Ijiit  to  variety.  Machines  for  Iiarvesting  were  well  udvaiicud  in 
IS70,  yvi  improvements  Iiavc  been  constant  and  valuable  since  that 
date.    'I'lio  itici'casu  of  ten  years  is  tbun  noted : 


EXPORTATION  OF  AGniCULTURAL   ISITLEMENTS. 

Tlie  exportation  of  agricultural  iioplemonts  is  a  trifle  compared  with 
home  consumption,  nor  does  it  increase  as  rapidly  as  tlio  extension  of 
manufacture.  The  first  scporato  ollicial  statement  of  exports  of  imple- 
ments was  in  1804,  when  the  value  of  »ucb  exports  was  $GI1,1C2.  In 
the  following  year  the  record  ivat*  6l,.'J85,274,  possibly  3  ])er  cent,  of  thw 
production.  It  was  much  less  in  1807  ami  ISliS,  aud  did  not  mucli  ex- 
ceed $1,000,000  again  till  1872.  In  tlic  six  years  from  ISGi  to  1860,  in- 
clu.sive,  the  value  of  exports  aggregated  80,01  (JjSn?. 

The  exports  of  the  last  twenty-one  years  are  valued  at  84l.',534,450,  or 
an  average  of  about  82,000,000  per  annum.  Tlie  eximrlatiou  haj<  poo- 
»il)ly  been  4  per  cent,  of  tlic  iirodnction,  after  reducing  export  values  to 
fiictory  values.  Tbispoint  should  not  be  misunderstood.  .AsthelW'iKht 
is  heavy,  iiud  is  brought  to  the  seaboard,  a  distance  of  5(W  to  ],(K>0 
miles,  before  exportation;  it  is  cause  for  national  congratulation  that 
fo  large  a  sunilus  can  bo  shipped  throughout  the  world.  It  is  nut 
merely  cheapness  that  renders  it  possible,  but  the  ingenuity  of  the  nia- 
chiiiery,  the  skill  iu  manufactnre,  and  lightness  aud  streugth  of  mute- 
rial.  Our  people  would  scarcely  take  foreign  implctuents  as  a  gift,  ami 
foreign  nations  are  Icaniiug  their  superiority. 

The  following  table  shows  our  total  exportation  of  this  class  of  iirod- 
ucts  for  each  fiscal  year  irom  1870  to  1884,  inclnsiTO,  with  the  numbers 
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itixl  valuoa  of  bouio  oi'  tlio  more  iuiportaut  clasBca  of  implements,  and 
tliu  tutul  vultim  I'rutu  iiHi-L  to  ISSl,  iuciutiivo: 


The  following  table  sliowa  the  value  of  onr  exports  of  the  ])riii(!i]):il 
classes  of  implements,  and  the  toliil  vnlne  of  all  classes  from  1S7U  to 
1S84,  inclusive,  as  well  as  the  total  value  for  Ihe  twenty-one  ycai-s  from 
1S04  to  1885,  designating  a  number  of  the  countries  to  which  our  exports 
were  comparatively  largo: 

TABMi   II. 


i! 


388 
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An  examinatiou  of  tbe  ljf:urcs  relative  to  exports  from  1870 1 
show  that  of  the  total  vahie  exported  during  this  period  of  fii 
(830,517,891)),  faiiningmills  aud  horse-powers  to^^ether  made 
1  per  cent.,  mowers  and  reapers  about  43  ])er  cent.,  and  plo^^ 
tivators  about  1)  per  cent.,  leaving:  about  47  per  cent,  for  *^  al 
l)lements  uot  elsewhere  speciiied."  The  following  table  shov 
mately  the  i^ercentago  of  each  class  of  implements  expor 
countries  designated  in  Table  II  during  the  period  for  which  1 
classes  are  separately  stated,  namely,  the  years  from  1870  t 
elusive : 

Table  III. 


I 


Countries. 


I  inillH  aud 
powera. 


Great  r.rlfain  ami  Ireland 

GortnaDy 

JSritiMh  provinrcs  iu  Australasia. 

I'raiiro 

Argeutino  Ileptiblic 

Dominion  of  Canada .'. 

liritiMh  posBCSsioua  in  Africa.... 

]  Srazil 

Cuba  and  Porto  Ilico 

Chili 


n 


0.1 
0.1 


Ufupiav 

United  States  of  Colombia. 
Mexico 


0.1 
•1.  G 
0.1 
0.;{ 
0.1 
fl8.3 
0.2 
0.2 
1.0 


Mowcra 

and 
TcapciB. 


C.2.  8 

19.  8 
CO.  2 
:u.  8 

2.'..  7 
l.d 
0.  1 
0.4 
10.4 
21.9 
0.4 


Plows  ai 
'cultivatu 


*0. 

0. 

0. 

0, 
VI 
?0. 
47. 

0, 
44. 

4t. 

o 

la. 


']FanninK-mill."«,  liorso-powtTS,  j)lo\r.s,  aud  cullivator.s  to;;ctIicr  luAiv  a  fraction  lt'»8  tl 
cent. 
tFanning-miUs  2.7  aud  liorae-pos\'or8  15.6. 

The  following  table  shows  for  each  year  from  18G4  to  1 
sive,  our  total  exi)ortatioii  of  agricultural  implements  to  ea 
countries  designated  in  Tables  II  and  III,  thus  exhibiting 
tions  from  year  to  year  in  the  amounts  which  they  have  re 
taken : 


Table  TV,— Total  values  of  agricultural  implements  exported  from  1804  to  16 

hy  yearSf  and  in  part  by  countries. 


Groat 


BriUsh 


Years.      BriUiin  audi  Germany.    Poas'tjssions 
'    l^-^'^^"^-    :  I  Australasia. 


18C4 

18UG 

1867 

]8G8 

186a 

1870 

1871 

1872 

1873 

1874 

1870  ••••••• 

1877 

1H7D 

1S80 

1881 

1H82 

1S83 

I8e4 

Total.. 


$2?. 

158, 

124. 

87, 

8G, 

82, 

166, 

307, 

353, 

458, 

:;oo, 

41)7, 
813. 
406. 
663, 
61G, 
501. 
682, 
049. 
7tM), 
781, 


742 
230 
i'M 

671 
306 
439 
225  . 

025  I 
22 1  ■ 

:m 

G07 
601 

r.05 

107 

021 
GIG 
250 
882 
010 


$10,352 

25,  UTS 

6,  314 


3. 

10. 
29. 

G8. 
344, 
8CS, 

1, 3:»3, 

1,  00{>. 
535. 
2.'sJ, 
398. 
298. 
3ul. 
234. 
L32. 
283. 
329, 


316 

590 
075 
673 
457 
<9.1 
215 
GJ5 
321 
625 
129 
771 
109 
>*12 
470 
058 
413 


$173,218 

232,  761 

209,  407 

93,  846 

56.  515 
110,294 
IM,  OW 

57,  239 
27,  691 
63,  565 
74,  754 
57,  772 
59, 025 

160,600 
229.  .509 
66 1,  756 
133,  393 
352,517 
319,118 
589.  018 
614,  518 


Franco. 


$9,159 
7,  533 

10, 236 
1,803 


150 

1, 737 

2,660 

6,  006 

1.58,806 

200,  6.30 

185,843 

280, 137 

641,484 

632,  817 

.503,012 

301.  949 

357,711 

403, 7(»8 

373, 192 


:  ArpoT'tino    Dominion  c 
llopublic.        Canada. 


$24,  771 

31.618 

34. 771 

43,  941 

114,600 

147,  494 

186,  913 

64.605 

103,  080 

227,  107 

112,899 

73,  033 

53.  757 

99. 137 
203.  078 
!«5.  516 
221.  0.V2 
497, 178 
658, 115 
439, 290 


$47,  IW 

71.231 

92,  301 

98,48: 

97, 14' 

126,  05< 

]15,78( 

109. 131 

152,  12( 

114.38: 

134.  lo: 

128,  74- 

6HK)I 

108,46' 

84.31' 

120,  56- 

53.  821 

79,  k;: 

203,84; 
463, 57; 
138,981 


8,495,441  I    6,725,093 


4, 389, 667 


4, 078, 573 


3,522,227  ,      2,601,61! 
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TAni  E  JV. — Total  i-aJut*  of  agiiciiJIuril  impletneiils  exporlrd,  <re.— Continncd. 


lie  following  table  sbows  in  detail  the  distribution  by  countries  of 
exports  of  agricultural  implcmcnta  during  tbo  fiscal  year  1834,  ex- 
tin);  tlio  total  value  exported  and  the  valnoa  of  tlio  different  claescs 
mplemcntB: 

Table  V. 


CoDD  tries. 

norio- 

Mon-oraind 

rio>.«  and 
pirtaof. 

All  oilier, 
or'nol^u- 
Ipcciflftd. 

Total. 

fsta 

'go 

(£5,211 

in.isa 

••3^20. 

B,018 
2B,701 

3U 

80.  SM 

18,847 
S.IOT 
2^822 

itoTS 

mi 

2,425 

M 

20,fl3B 

8,S8J 

4,*M 

'^SJS 

i™,7BS 

■^'i^ 

iio' 

MJa* 

5,812 

l,ll!5 
21,  11« 

4  Da 

872, 747 

300 

^^<''>Iin.  Xew  Bmnswick,  ud  Priiica 

m 

2,75* 

12,8»7 
i347 

1.2M 

1,233 
41 

4.277 

S,41« 

«i 

TM 

1.220 

>li  iiu93i.'8iiion>  In  Africa  uid'  aiJjaccnC 

0,Dn5 

311,  MS 
4,*(C 
8.  HO 

2TT 

1.115 

*.MS 

1)0 
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Table  V — Continued. 


Countries. 


! 

J     1  lol  RO- 

jiowors. 


Mexico 

Notborlands 

Peru 

Portugal 

Azore,  Madeira,  and  Capo  Verde  lalandfl.. . 

Ronniaiiia •. 

Buasia  on  the  I^iiltic  and  Wliit«  Seas 

Kussiaou  the  Black  Sea 

SanDomiDgo 

Spain 

Cuba 

%  Porto  Hico 

Spanish  posseMions  in  Africa  and  adjacent 

islandri 

Spanish  possessions,  all  other 

Sweden  and  Norway 1 

Turkey  in  Europe 

Uniteu  States  or  Colmnbia 

Uruguay 

■Venezuela 

All  other  countries  and  ports   lii  South 

America  not  elsewhere  specified 

All  other  countries  and  ports  in  Africa  not 

elsewhere  spccitied 


\r-^...^,.o  «..-!    TMow8  and 
rn-mciM  tMllllXHl- 


Total 


721 


188 


250 
621 


28, 622 


12,or>8 
45.T 
231 


M),  ;i4o 

13  J,  723 


17,445 
8(»7 


22,  17-. 
a,  070 
1.409 

r,i,  .'.09 

12i 


64 


2,  090, 208 


24,  on:. 
i;{7 

2,  !>hO 
45 
73 


247 

l,r.7:{ 

22. 244 
4,  OHi 

37 


56,  or.!) 

277 
78 


All  others 

iiiid  piirirt 

of  nof  e\nt^ 

\\  hofo 

RIMMUfitMl. 


352, 304 


33,  nrvi 

_« — .» 

4.  4«5 

&J5 


2.  or,!> 
20,  U7i; 

:m: 

4X(l 
.^  074 
1,034 


5.510 
2,  2C2 


2,708 

o,.nn7 

418 
256 


005,  &13 


I'oUL 


71,6tf 

2.  HIS 

7. 253 

433 

:«uii 

J 13 

.'»2,W4 

155.879 

1.019 

18,787 

27.625 

S,7J7 

37 

A,  540 

24. 437 

»,023 

fi,:{9i 

18U.G25 

840 

XM 

M 


3.412,767 


Over  half  of  this  exportation  lias  been  taken  by  Hie  eonn tries  of  North 
and  South  America,  Africa,  and  Anstralasin.  I'lio  recent  increase  of 
exports  of  reapers  has  been  lar<;jely  due  to  the  increased  demand  for  ibo 
improved  self-binders.  In  1884,  according  to  !Mr.  A.  Bhie,  secretary  of 
the  bureau  of  industries  of  Ontario,  three  thousand  self-binders  wero 
brought  into  that  province.  The  number  of  mowers  and  reapers  ex- 
ported in  1884  was  double  the  number  for  1882. 


THE  MONEY  VALUE  OF  SCIEXTrFIC  AG  lilCULTURE. 

Agriculture  involves  all  physical  science.  Earth,  air,  light,  heat,  and 
moisture  are  over  facU^rs  in  vegetable  germination  and  growth.  Nat- 
ural laws  direct  and  control  the  operations  of  the  hnsbandman,  how- 
ever ignorant,  and  his  practice,  if  wise  and  judicious,  is  an  unconscious 
ibrmula  of  the  results  of  science  applied  t?o  agricultnre.  Thus  we  find 
in  every  rural  community,  however  primitive  and  unlettcre<l,  i>ecnliar 
methods  and  traditionary  practices,  which  are  crystallized  common  senso 
and  unwritten  science.  ' 

There  is  a  vast  distance,  however,  between  the  nnconscious  science  of 
the  untaught  liirmer  and  the  highest  ap])lication  of  the  latest  discov- 
eries of  natural  laws,  and  that  distance  will  be  greatly  extended  in  the 
future. 

Experiments  in  vegetable  ])hy8iology  and  the  increase  of  production 
by  enlarging  the  natural  supply  of  mineral  constituents  are  question- 
ings of  nature  suggested  by  the  latest  scientific  development,  the  an- 
swers to  which  may  lead  the  way  to  higher  i)ro(luction  at  lower  cost. 

This  brings  to  view  the  idea  of  my  theme — that  there  is  money  in  ox 
periment,  in  high  culture,  in  scientific  agriculture.    As  profit  is  a  prime 
aim  in  agricultural  production,  next  to  the  necessity  of  subsistence,  it  is 
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important  to  show  the  superior  value  of  the  highest  leamiug  aud  skill 
in  practice  over  the  lowest  typo  of  primitive  cultivation. 

Statistical  research  shows  that  a  crude  agriculture  is  not  abundant 
in  product,  that  it  is  deficient  in  working  capital,  and  that  it  is  com- 
pelled to  pay  high  interest  on  borrowed  money.  A  low  grade  of  farm- 
jug;  is  cursed  with  mortgages  and  mildews,  with  insects  and  ignorance. 
Uncertainty  broods  over  its  harvests,  and  famine  decimates  its  people. 
Famine  is  unknown  in  a  country  of  advanced  agiiculture,  though  a 
I'onrth  of  its  ]>eople  only  may  be  engcaged  in  rural  production.  On  the 
contrary,  millions  famish  in  India,  while  most  of  its  people  are  in  agri- 
calture.  It  is  said  thjit  in  1270,  in  England,  "parents  ate  their  cbildron 
when  wheat  rose  to  336  shillings  a  quarter  at  the  present  value  of 
money."  Five  hundred  years  ago,  when  nearly  every  Englishman  lived 
by  agriculture,  the  product  only  sufficed  for  a  home  supply ;  now,  with 
a  population  of  446  to  the  square  mile,  of  which  only  one  in  eight  is  an 
agricultural  worker,  six-tenths  of  all  the  food  required  for  consumption 
is  produced  at  home,  though  half  the  island  is  occupied  for  residences, 
pleasure-grounds,  and  hunting  preserves. 

These  eras  present  wide  contrasts,  the  most  remarkable  of  which  are 
those  which  suggest  advances  in  agriculture  through  applied  chemis- 
try, physiology,  mechanical  science,  and  other  developments  of  modem 
learning. 

The  Latin  races  of  Southern  Europe,  slower  than  the  Anglo-Saxon  in 
utilizing  in  rural  practice  the  discovjcries  of  modern  science,  are  stiU 
making  sure  progress  towards  a  higher  and  more  profitable  agriculture. 
In  Italy  lands  are  more  productive,  buildings  more  numerous  and  con- 
venient, and  the  peasant  is  better  paid  and  better  lodged  and  clothed. 

An  official  commission  has  recognized  the  improvement  as  a  measure 
of  i)rogress  in  scientific  agriculture,  and  made  the  future  prosperity  of 
Italy  dependent  upon  schools  and  scientific  experiment. 

This  Italian  commission  has  learned  the  lesson  of  all  time,  that  prinod- 
tive,  unscientific  agriculture  is  poor,  when  it  declares: 

Tho  oxperienco  of  all  times  and  of  all  places  has  demonstratod  the  fact  that  purely 
agricultural  countries  nre  never  rich,  even  from  an  agricultural  standpoint^  wnile  in 
tboso  countries  where  the  arts,  industries,  and  commerce  llourish  x)rivato  gam  creates 
rural  wealth. 

In  such  countries  only  can  learning  and  science  flourish,  for  this  high 
commercial  and  industrial  activity  is  their  natural  offepring;  and  only 
in  such  countries  can  the  most  productive  and  profitable  agriculture 
exist. 

Spain  is  mainly  agricultural,  yet  its  entire  value  of  rural  production 
could  be  purchased  with  the  value  of  the  corn  crop  of  the  United  States. 
It  is  because  the  yield  is  small  and  the  price  low.  Eussia,  with  labor 
employed  priucii)ally  in  agriculture,  yields  but  19  bushels  of  cereals 
jK^i  head,  while  Great  Britain,  with  seven-eighths  of  her  people  em- 
ployed outside  of  agriculture,  last  year  i)roduced  10  bushels  of  cereals 
tor  every  inhabitant  of  the  country.  In  Great  Britain  the  yield  per 
;h  TO  of  wheat  is  28  bushels;  in  Ilussia  scarcely  more  than  a  third  as 
much.  This  high  yield  has  been  attained  by  science  applied  to  agricult- 
niv.  A  single  individual  has  given  his  life  and  his  fortune  to  expeii- 
jneutal  agriculture,  and  endowed  his  experimental  farm  with  the  income 
in  i)er[)etuity  from  half  a  million  dollars.  * 

The  average  yield  of  a  country  is  no  indication  of  tho  natural  fertility 
of  its  soil.    The  richest  soils  of  the  world  under  the  rude  methods  of 
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primitive  agriculture  return  low  yields.  The  progress  of  skill  and  learn- 
ing is  indicated  by  a  country's  average  of  yield.  The  statistical  com- 
mission of  the  International  Congress  twelve  years  ago  made  the  average 
yield  of  wlieat  12.G  bushels  in  Hungary,  13.2  in  Portugal,  17.1  in  Prance, 
24.8  in  Holland,  and  29.9  in  Great  Britain. 

In  this  country,  where  maize  is  a  universal  crop,  the  richest  districts 
do  not  necessarily  i^roduce  the  largest  yields  per  acre.  New  England, 
with  a  soil  of  sand  and  gravel,  averaged  hi  the  last  five  harvests  30.8 
bushels  pur  acre,  with  good  culture  and  the  use  of  fertilizers.  The  Mis- 
souri Valley,  fat  with  the  elements  of  maize  growth,  yielded  at  the  rate 
of  29.8  bushels,  and  the  Ohio  Valley  20  bushels,  while  the  Middle  States, 
with  much  aid  from  experimental  science,  came  very  near  the  best 
Western  results  with  29.4  bushels. 

In  seasons  unfavorable  to  production,  the  money  value  of  skill  and 
science  in  agriculture  is  immensely  enhanced.  It  is  often  remarked 
that  farmers  receive  as  much  for  a  very  small  ctoi>  as  for  a  verv  large 
one.  In  1881,  1,195,000,000  bushels  of"  corn  were  worth  3700,000,000; 
in  1884,  1,795,000,000  bushels  were  valued  at  8041,000,000;  a  small  crop 
was  worth  03.0  cents  per  bushel,  a  larger  ouo  35.7  cents.  A  crop  of 
cotton  once  sold  for  840,000,000  less  than  the  previous  one,  which  was 
more  than  a  million  bales  larger.  ^Nevertheless,  there  is  disaster  in  a 
small  crop.  The  failure  is  unequally  disti'ibuted.  The  few  advanced 
farmers  grow  nearly  full  crops,  and  receive  larger  revenues  tlian  nsaal ; 
the  many  unskilled  and  careless  suffer  disastrous  reduction  of  yield  and 
quality,  and  fail  to  make  return  for  seed  and  labor.  Given  unscien- 
tific agriculture,  with  an  inaus|)iciou8  season,  and  the  poor  mjiy  grow 
poorer,  while  the  scientific  farmer  in  the  same  year  may  grow  richer. 

These  contrasts  in  present  production  and  prolit  of  ngriculturo  are 
sufllcicntly  striking.  But  the  present  will  soon  be  i)ast.  We  are  con- 
fronted with  a  future  full  of  possibilities  as  of  dangers  and  difiiculties. 
Exi)eriment,  skill,  science  api)licd  to  industry  can  only  avert  the  latter. 
Fifteen  years  ago  47  per  cent,  of  our  people  were  employed  in  agricult- 
ure; five  years  ago,  44  percent.;  to-day  i)erhaps  42.  We  find  that  all 
nations  in  which  more  than  half  of  the  laborers  are  in  agriculture  are 
comparatively  poor,  and  their  rural  processes  are  primitive,  their  im- 
j)lemcnts  rude,  their  rate  of  ]>roducti()n  h)w.  We  find  that  in  the  highest 
development  of  agriculture,  20  ])er  cent.,  or  25  at  most,  can  furnish  food 
for  all.  In  this  country,  allowing  for  surplus  production,  40  per  cent, 
can  readily  meet  the  demand  of  home  consumption,  and  33  per  cent, 
will  probably  do  it  in  the  not  far  distant  future,  leaving  two-thinls  to* 
produce  other  forms  of  wealth.  With  increase  of  i)ermanent  wealth 
there  will  come  demands  for  luxuries  of  living  which  will  add  to  the 
profit  of  the  farmer.  As  the  facilities  for  production  increase,  one 
danger  from  an  unscientific,  primitive,  routine  agricultureis  great  excess 
in  certain  croi)s  that  have  been  cultivated  from  the  earliest  days  with 
little  labor.  Already  our  wheat  has  encountered  the  lowest  nuirketsof 
a  century  in  Great  liritain.  The  present  price  of  wheat  in  Liverpool 
is  to-day  lower  than  in  the  thirteenth  to  fifteenth  centuries. 

What  is  needed,  then?  Evidently  experiment  incollecting  new  plants, 
in  producing  new  varieties  by  scientific  process,  in  cheapening  the  cost 
of  cultivation  to  compete  with  foreign  production  by  cheap  habor.  It 
will  not  do  to  say  that,  having  learned  how  to  compete  with  the  worhl 
in  certain  i)roducts  that  are  very  cheap,  we  can  never  learn  to  com- 
pete in  the  matter  of  products  that  are  dear.  In  our  desire  for  speed, 
for  large  results  by  labor-saving  machinery,  we  must  not  fall  into  rou- 
tine, and  decline  investigation,  inventive  research,  and  experimental 
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effort.    Thoup:lit  in  agriculture  must  be  alert  and  practical,  as  in  me- 
chanical and  constructive  industries  in  this  era  of  mental  activity. 

Our  agriculture  is  too  much  controlled  by  accident  .and  caprice.  Free 
prairie  lands,  improved  reapers,  and  railroad  extension  make  a  frlnt  in 
wheat.  The  cotton-gin,  slavery,  and  a  strong  foreign  demand  once 
made  the  South  imor  in  buying  supplies  for  man  and  beast  engaged  in 
growing  cotton.  Thus  unequal  development  reduces  profits.  While 
one-third  of  the  wheat  is  exported,  one-seventh  of  the  consumption  of 
barley  is  imported.    We  do  not  grow  even  the  cereals  required. 

We  boast  of  our  exports  of  products  of  agriculture.  We  foolishly 
talk  of  feeding  the  nations  of  the  world.  We  do  not  feed  ourselves. 
In  1883  we  paid  $L>40,000,000  for  food  and  drink  imported,  and  the 
freights,  couimissions,  and  customs  duties  in  addition;  and  our  food 
exports,  at  piices  on  the  farm  and  in  the  packinghouse,  scarcely  sufficed 
to  pay  the  bill  of  costs  of  such  imports.  A  large  item  of  this  was  sugar. 
Thirty  years  ago  half  .the  sugar  used  in  the  United  States  was  jiro- 
duced  in  Louisiana.  Is  it  possible  th.at  European  agriculture  can  be 
threatened  with  paralysis  by  American  competition,  and  that  this  coun- 
try cannot  produce  sugar  on  account  of  European  competition  ?  Less 
than  a  century  ago  it  cost  $1  a  pound  to  produce  it  there;  now  3  cents. 
While  wo  do  not  expect  to  manufacture  it  from  sorghum  at  a  cost  of  1 
cent  per  pound,  or  flood  the  markets  of  the  world  with  our  surplus  of 
production  in  five  years,  it  is  fair  to  assume  that  the  great  maize-pro- 
ducing country  of  the  world  will  ultimately  obtain  much  of  its  sugar 
from  sorghum.  The  cane  regions  of  Louisiana,  Florida,  and  Texas,  by 
the  aid  of  some  process  which  shall  not  allow  a  waste  of  40  per  cent,  of 
unexpressed  sugar,  should  aid  materially  in  the  home  supply  for  the 
wants  of  cousumi)tiou.  In  addition  to  the  cane  in  the  southern  belt 
and  to  sorghum  in  the  great  central  zone,  there  is  a  belt  along  the 
northern  frontier  suited  to  beet  sugar,  and  there  has  been  no  test  that 
throws  a  shadow  of  doubt  of  success  on  the  experiment.  The  Maine 
experiment  was  a  successful  manufacture,  except  that  the  farmers  would 
supply  the  beets  only  from  garden  patches  in  insufficient  quantities  for 
economic  manufacture.  They  lacked  land  in  proper  condition,  rotation, 
fertilization,  and  high  culture  necessary  to  success;  with  all  these  requi- 
sites, experience  in  the  cultivation  of  sugar  beets  would  be  essential  to 
full  success.  In  California  a  single  tactory  produced  2,000,000  to 
3,000,000  pounds  of  sugar  last  year,  and  has  made  it  at  a  pi;oIit  for 
several  consecutive  years.  If  one  can  do  it,  so  also  can  ouq  thousand. 
The  troubles  with  our  farmers,  with  all  their  energy  and  daSh,  is  a  dis- 
like for  new  methods,  an  adherence  to  routine,  and  impatience  in  wait- 
ing for  results.  They  will  exchange  sheep  for  hogs,  or  vice  versa^  in  a 
twinkling,  as  prices  veer,  but  will  not  experiment  for  the  ultimate  suc- 
cess of  new  rural  industries.  As  a  rule,  they  cannot  well  afford  to ;  it 
is  the  duty  of  the  Government,  the  proper  business  of  this  Department 
and  of  the  agricultural  colleges  to  do  the  necessary  experimental  work 
which  shall  usher  in  new  and  profitable  enterprises  in  production,  which 
shall  relieve  the  crowded  competition  in  cerejils  and  cotton,  give  to  the 
laborer  a  demand  for  his  work,  the  i)roduccr  a  market  for  his  varied 
l)roducts,  and  the  country  added  wealth  and  foreign  exchanges  in  its 
favor.  But  the  prosperous  farmer  should  cultivate  a  generous  public 
spirit,  as  well  as  a  laudable  esprit  de  corps,  and  take  some  risk  in  intel- 
ligent experiment  that  promises  beneficent  results  to  his  class  and 
advance  of  the  public  welfare. 

This  is  but  a  glance  at  this  great  subject.    From  tlie^e  contrasts  it 
may  fairly  be  assumed  that  only  agriculture  which  applies  the  discov- 
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eriQS  of  science  will  pay  at  all.  If  the  annual  agricultural  production 
of  India  is  worth  but  $8  for  each  inhabitant,  while  that  of  the  United 
States  is  worth  $64,  we  may  claim  some  progress  in  skilled  husbandry; 
but  the  goal  of  perfection  is  still  far  ahead. 

Among  the  results  due  to  applied  science  in  the  work  of  agriculture 
liic  following  are  prominent : 

(1)  Fertility  is  increased ;  the  rate  of  yield  is  greatly  enlarged  ;  labor 
ia  lightened ;  the  laborer  is  less  a  *'  beast  of  burden  "  and  more  a  master 
of  niachinery.  (2)  The  margin  of  profit  is  increased,  or  rather,  one  ap- 
pears where  none  before  existed.  (3)  Production  is  equalized — there  are 
fewer  gluts  of  certain  products,  and  greater  variety  in  production.  (4) 
Diastera  of  primitive  agriculture  are  i)artially  averted — drought  by 
deep  and  thorough  culture,  excessive  rainfall  by  drainage  ;  insects  are 
less  numerous  with  rotation,  and  their  injuries  are  outgrown  by  vigor 
of  vitality  and  strength  of  growth;  bligUts  and  other  maladies  of  vege- 
table physiology  are  avoided  by  amelioration  of  the  soil  and  cultivation 
in  harmony  with  the  conditions  of  healthful  growth. 

Finally,  by  applicationof  the  discoveries  of  science,  the  farmer  unites 
brain  with  brawn  in  rural  production,  labor  loses  its  drudgery  and  ac- 
quires effectiveness,  the  profit  and  pleasure  of  agriculture  are  advanced, 
the  public  wealth  and  welfare  are  promoted,  and  a  country  life,  what- 
ever its  previous  charms,  is  far  better  worth  the  living. 

TRANSPOETATION  KATES. 

The  rates  of  transportation  given  are  the  regularly  authorized  rates, 
as  reported  by  the  companies.  The  special  rates,  the  cut  rates,  and 
discriminations  to  individuals,  whenever  and  wherever  made,  are  un- 
reported and  inaccessible.  It  is  a  matter  of  public  knowledge  that 
such  modifications  of  the  tariff  are  sometimes  made.  Their  extent  and 
influence  cannot  be  determined  with  any  approach  to  accuracy. 


[In  ceoU  per  100  pounds.] 


Table  I.— 


Changes  in  the  rates  of  freight  upon  grain  from  Chicago  to  Xcw  York  from 

1876  to  1835,  inclitsive. 


Date. 


1876. 

Marcht 

April  13  .... 
April  26  .... 

Mays 

Doroinber  18 

1877. 
Jannary  1... 
Juiiii.vry '2... 

April  2 

Sopt.i'inber  4 
Oclober  17.. 

187*. 
Jnnunrvl — 
March  il  ... 

April  1 

May  17 

AugoatS  ... 


45 

40 
35 
22i 

20  ! 
30 


30 

no 

85 
40 


40 
30 
25 
20 
25 


Date. 


August  17.. - 
November  25 

1879. 
January  l^... 
February  1  . 

March  1 

April  1 

Mayl 

Juno  9 

June  22 

AnguBt  4  — 
Au;;nBt25 — 
October  13.. 
November  10 

1880. 
January  1... 

March  1 , 

April  14 

Kuvember  27 


& 


30 
35 


35 
20 
18 
15 
10 
15 
20 
25 
80 
35 
40 


40 
35 
30 
35 


Date. 


1881. 

January  1 

February  1... 

March  1 

April  1 

April  11 

Ai»rill8 

Juno  8 

Juno  15 

September  20 
October  10  . . . 
November  1.. 
Dccembor  0.. 

1882. 

January  1  — 
January  28... 

March  25 

December  1.. 


a 


35 
40 
35 

30 

25 

30 

25 

15 

12i 

15 

20 

12i 


12i 
20 

30 


isai. 

January  1 . . . 

April  19 

November  26 

1884. 
January  1 . . . 
Januarys... 
January  14.. 

March  14 

March  21.... 

June  21 

Jnly21 

18S5. 

January  1 

April  1 

July  1 

August  1 

Docembor  1. 


25 

no 


30 

20 

:io 

15 
20 
25 


25 
20 
15 

no 

25 


NOTB.—The  ratea  for  1885  are  tbote  reported  by  the  tronk  linea  on  the  first  day  of  each  month. 
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ivk  liHtt  ufiOH  Ihtfirtt  dag  of  emli  u 


g    » 


IW. 

IBM. 

1R8S. 

!««. 

D.t» 

D»le. 

^•I,»t. 

Corn. 

TVliMt. 

c.„. 

trumt. 

Co«. 

^..oot. 

Cora. 

Sfoy     T 

^t 

11 

21 

, 

Anc- 22 

,, 

1 

n 

31 

21 

Uajr. 

,™. 

Julj. 

AUJUBt. 

-ST- 

Oelolwr. 

»„... 

1SB4. 

i! 

t! 

LB 
LI 

L> 

1.7 

13 

i: 

IB 
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TCBM. 

Btcamer  rates. 

Snilintf-rouel 

Yem. 

SaUlDS-TMMl 

rente. 

Cents. 

rcnce. 

C*nU. 

Ponce. 

Cent*. 

P»oe. 

CMt* 

7.  IB 
Aid 
9.1)8 

4.30 
(L32 
It  IS 

&0! 
7. 01 

il.00 

1180 

9:08 

7.  so 

1% 
7.08 

B.10 

It  a 

II 

3 

IS.  00 

ass 

5.00 

1U.00 

TIio  following  arc  tlio  iirices  paid  for  carrying  grain  from  New  York 
to  Liverxjool  duriiig  tbo  years  1884  and  1885 : 


138S. 

im. 

Month!. 

,m. 

IBSi. 

renoe. 

- 

Penoa. 

ConU. 

-•' 

C*dU. 

Pent.. 

CcdU. 

J»nnuT 

B.00 
«.M 

a.  00 
4.00 

in 

2.35 

ii 

o.ie 

Jnl 

3.00 
3.50 

*.00 
S.00 

H 

*.« 

S.00 
4.00 

2?1"'""T 

!I.M 

^.:::::-::: 

JiS 

5  a    _•■_ 


1^ 
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1 
¥ 
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% 

ssssssaspss  ■"  "s.^mi  s  s  s  ■» 

ssssisssiss  ""gsss  3  asi- 

1 

ssssssssj;?^ '""ssss  s  ass"  1 

i     j  BB32SSSSZS3  ^  "?t£3  S  S?13" 

t 

ti5saass^ss"l:«3sss- 

1 

sfSississss*"*"? 

¥ 

S83SSSSSS5S  "*  ~S 

'a 

i 
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£ 

a 
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^1 

-=.^ 
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SS 
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Table  IX. — The  yorthtoestem  roads. 

GROSS  EARNINGS  FROM  FREIGHT. 


Years. 

Chicago 

and 
Alton. 

Chicago, 

Borlinffton 

and 

Quinoy. 

Chicago, 

Milwankee 

and  Saint 

I'aul. 

Chicago 

and  North- 

Trcstem. 

Cbioogo 

and  Rock 

Island. 

IllinoiM 
CentraL 

*«5^r 

1870 .M... 

1875..... 

$3.  »2, 068 
3,  n3, 631 
5,808,484 
6,546,870 
6, 948, 123 
6, 197, 681 
6,073,676 

$4, 514, 629 
8,  502,  617 
16,  054, 209 
16, 595, 819 
15, 711,  509 
19, 514, 161 
18,514,432 

$5,116,141 
5.  690. 568 
8, 884, 226 
11,  884, 796 
14,  0(12,  335 
16.  W:>,  354 
16, 128, 964 

^  187, 597 
9, 549, 430 
12, 897, 777 
14, 414, 161 
17,  525, 134 
16.  894, 352 
17, 677, 866 

$3,  587, 002 
5, 202, 412 
8, 035, 165 
8,690,480 
9,687,097 
7, 928, 237 
8, 056, 316 

j 

$5,142,521  ;  $29.9t9.!K>S 
5,490,995  1     37.tiuU.S5.1 

1880 

5.  871,  832 
6, 875,  049 
6,918,152 
8,  664,  950 
7,  902,  043 

57,  ^'i  1.603 

1881 

<i3.  007. 765 

1882 

(M,  79*.',  350 

1883 

75,  564, 744 

1884 

74. 353. 2b6 

TONS  OF  FREIGHT  CARRIED. 


1870 
1875 
1880 
1881 
1882 
1883 
1884 


1,261.432 
1,54.5,K42 
3,071,788 
3, 275.  004 
3,  522,  840 
3, 488, 490 
3,  598, 284 


1,052,754 
2,  396.  033 
G,  639. 186 
7,  710, 750 
6, 316, 259 
7, 645,  701 
7, 525, 997 


1, 522, 753 
1,832,527 
3, 260,  353 
4, 276.  088 
5. 127.  767 
5, 661,  667 
6,  023.  016 


2, 222, 978 
3, 153,  315 
5.  574.  035 
0,062,112 
8, 190. 893 
7,  874,  665 
8, 453, 994 


856,668 
1,717.727 

2.  9fl(),  763  : 
3, 1'76,  260 
3.754,531 
3.454.888 

3,  618, 142 


1, 623, 994 
2,  010. 424 
2.  702,  582 
2.  875.  H33 

2,  909.  578 

3.  538,  562 
3,854,086 


8,640,570 
12, 662. 7(8 
24.215.307 
28. 076. 047 
29.851,868 
31,603,979 
32,573,618 


NUMBER  OF  TONS  CARRIED  ONE  MILE. 


1870. 
1875. 
1880. 
1881. 
1882. 
1883. 
1884. 


Yean. 


1870 
1875 
1880 
1881 
1882 
1883 
1884 


Tears. 


Chicago 
and  Alton. 


Chicago,Bur- 

lingt-on  and 

Quinoy. 


145, 000,  000 
168.  923.  870 
481,474,730 
447.  009.  997 
474.  H2:{,  908 
549,  369.  534 
602, 768,  054 


147, 409, 207 
436.  363, 161 
1,624.461,793 
1,211,903,074 
1.222,808,402 
1,552,141,453 
1, 427, 286, 632 


Chicago,  Mil- 
TTuukeo  and 
Saint  Paul. 


181,428,678 
272.  5;i9,  502 
504.876. 1. 54 
697. 347.  0(17 
94.5,250,  l.'iO 
1,176,005,082 
1, 247, 737, 233 


Chicago  and 
North  weatem. 


364, 747. 240 

454, 550. 867 

865,009,643 

980, 512. 774 

1, 192, 188. 039 

1,188,820.368 

1,850,178,778 


Chicago 

and  Rock 

Island. 


■    ; 


1.10,  OA  871 
1.'87.  013,  r,7A 
GS6.  4.'>8,  O.')! 
7rj,:«83.  12S> 
li-'H,  4»;(l.  »<74 

7oi,r)0:»,  .■!S-, 
734.uol,  u^iO 


Illinois  Cen- 
tral. 


205, 409, 400 
284,  050,  900 
381,288,482 
SHO,  035,  424 
417,792,652 
604,  032,  667 
577.  542,  939 


Aggregate 
of  all. 


1,234.678,291 
l,mi4,9.H7,:{77 
4,  544,  4G1).  055 

4,  435,  202.  005 
5,(4l.3:tO,034 

5,  708. 173. 429 
5,0-40,110,011 


Rat«  per  ton 
per  mile. 


$0  02.423 
01.870 
0L266 
01.420 
01.864 
01.308 
0L2S1 


CEEEAL  SUPPLY  OF  EUROPE. 

The  production  of  cereals  of  tlie  countries  of  Europe  was  giveu  in  No. 
3  of  tbe  i)reseiit  series  of  statistical  rei)ort8,  but  the  record  of  the 
products  grown  does  not  indicate  accurately  the  actual  supply.  Tho 
imports  must  be  added  to  home  i)rodnction,  and  exports  subtracted  from 
tbe  sum.  !N^or  will  a  single  year  sullice,  as  both  production  and  com- 
mercial exchanges  of  grain  lluctuate,  and  the  real  consumption  is  not 
exactly  coincident  in  ])oint  of  time  with  the  recorded  crop  movement  of 
each  year.  But  the  figures  of  a  period,  five  or  ten  years,  taken  together, 
will  afford  an  average  that  will  represent  as  closely  as  is  possible  or 
desirable  the  real  rate  of  consumption. 

It  has  been  difficult  to  collect  official  data  for  a  consecutive  series  of 
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years,  and  impossible  to  malce  the  series  nniform.  Twenty  yeara  ap^o 
Dul.'^-  a  few  fragments  of  similar  data  could  be  had ;  oven  ncn'  there  are 
coiiiLtries  inEnropethatdooot  attempt  annual  estimates  of  prodnction. 
The  following  statement  is  a  summary  of  the  actual  snpply  of  each 
country  named,  for  food  of  man,  feed  of  animals,  and  seed  for  sowing : 


Thli  iiUUmsiit  iDolode*  ■ — - „  . —  ,-. ,-, 

nO.OOO.DOO  oanUla  of  vbeaC  Hid  :,St8.0«,000  mdUIi  of  all  o««la  together.  _. 
bT  m  iJBgla  ;«r,  Itli  bcUarvd  that  as  iianiga  wonld  b«  aboDt  i  CBntats  of  » 
of  all  careaJa.    Ths  total  popnlallon  of  Xniopa  la  about  930,000,01X1. 

This  supply  is  obtained  mainly  from  domestic  prodnction,  in  some 
countries  in  part  by  importation,  and  in  all  there  are  some  imports  and 
exports  which  modify  the  supply.  These  data  have  been  compiled  for 
a  series  of  years  (published  in  the  monthly  report  of  March,  1^5),  and 
the  average  imports  and  exports,  as  well  as  production,  give  a  troeridea 
of  the  real  snpply  than  could  be  obtained  from  the  examination  of  flac- 
tuating  annual  figures. 


'alFDlB  fD 


1  !n-lui!inj:  wheat  mcul  htliI  lloar.  rerioceil  to  tlielranproilni»tBMtiiT»li 
^  '^;i.']t  •'  ;iir;uili!d  vilh  n-LwI.    In  the  cMo  D[  Anstria-Uniigar;  Ifae  qni 

c  'SiiiU  aiA  maslLa  *re  incladed  irltli  wheat. 

J  f  hfiie  tpirn  do  not  Inelado  tlio  Isle  of  Man  and  Iba  Ciiannel  laland*. 


nn-Spallsit'a,  UibartidUflt  iir  Wei 

m  crop  fat  tlio  period  1B±7  to  IglS.    Zbe  Importi  knd  bi 
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M  averagt 


cat.  Bpcle,  «na  m 

Min.nonnotMtoprcwliu^ 

tuMe. 

i'i>il  iirmtiicu  reitiiucU  lu 

mt  lo  Ibo  foranl- f™.n  whioln 

ej-  ivnro  rcupeci 

-elynorivfl.1. 

1  Millet,  or  IT iilclitlieamcma 

amill,  i>»oCinrlii,lfd. 

«  Sm  iioto  I,  pie»diiiR  tnlile. 

e  lain  of  Man  niid  Iho  Cliin 

uel  laluO*. 

tnthceefl-mres. 

aiibb  (hairing  EA«  (ii;n-afr>J>ca4u<:fii>H,  import,  ejporl,  avd  luppln  of  cereal*  in  dlfftrtnt 
couatrifi  for  the  periods  »2'^ci/icd.' 


•  Sue  iiotrs  tu  tbe  tiro  pcoccdlag  Itblci. 

18S5— THE  CROPS  OF  THE  TEAK. 

No  twitli  stall  (ling  tlic  fears  of  many  in  tlio  early  iiioiilb-s  of  tlio  year, 
the  season  lias  l)ecii  a  full  average  of  productiveness.  It  is  tlio  first 
iti  live  years  past  to  give  an  average  yiekl  of  corn,  after  a  prorious 
period  of  six  years  of  2li  liusliels  or  iiioro  per  acre.  Tlio  present  rate  ox- 
cecds  the  average  about  half  a  bushel  per  acre. 

Oats,  allied  to  corn  in  its  uses,  and  governed  in  price  more  or  leas  by 
the  supply  of  maixo,  also  made  a  liigli  record  in  tlio  season's  reports  of 
condition,  showing  the  largest  area  and  greatest  volume  of  prodaction 
ever  recorded. 

Barley  is  a  medium  crop,  and  buckwheat  above  the  average. 

Wheat  has  suffered  worse  from  winter  killing  than  in  any  former  oi- 
pciieuco  of  crop  reporting  in  this  Dopartmout.  Tho  winter  of  ISSO-'Sl 
■was  only  less  severe,  and  that  of  1873-'7-l  was  nearly  as  bad.  On  the 
basis  of  tho  area  seeded  tho  yield  waa  only  0,2  bushels ;  on  the  area 
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hanrestedi  dedactmg  abandoned  and  replanted  areasi  which  were  larger 
than  ever  before,  the  yield  averages  10.4  per  acre.  The  loss  was  not 
material  in  tiie  northern  belt.  Michigan,  the  highest  latitude  in  which 
winter  wheat  is  grown,  suffered  less  than  usual,  and  made  a  large  crop, 
one  of  the  best  recorded ;  its  surface  was  well  covered  with  a  blanket 
of  snow  until  into  April.  There  was  some  protection  in  ISTorthern  Ohio, 
and  a  comparatively  good  crop  on  a  limited  area.  The  loss  in  New 
York  was  also  slight,  and  not  very  severe  in  Pennsylvania,  with  some 
exceptional  areas  of  greater  damage.  The  central  belt  between  36^  and 
40O  of  latitude  received  the  full  eflTect  of  the  winter's  severity.  The 
South  is  ususdly  exempt  from  injury  by  winter  freezing,  but  not  en- 
tirely the  past  season.  The  signs  of  injury  in  spring  were  visible  even 
in  the  extreme  South. 

Cotton  promised  a  largo  crop,  on  an  increased  acreage,  and  has  made 
nearly  a  medium  one,  in  aggregate  volume  exceeded  by  the  crop  of  1882, 
and  approached  somewhat  nearly  only  by  that  of  1880. 

Other  crops  have  enjoyed  conditions  favoring  medium  abundance, 
with  some  exceptions,  notably  the  potato  crop,  which  was  injured  se- 
verely by  rot  in  the  latter  part  of  the  season. 

Altogether  production  has  been  abundant,  more  than  ample  for  do- 
mestic consumption,  in  everything  except  the  products  which  are  always 
insuf^cient,  as  sugar,  barley,  rice,  and  subtropical  fruits. 

TBMFEBATUBB  Aim  BAnrFALL. 

The  temperature  of  April  was  a  fuU  average  on  the  Atlantic  coast 
and  the  Eastern  Gulf  States,  and  still  higher  in  the  Western  Oulf  States, 
in  Tennessee,  and  in  all  the  region  west  of  the  Missouri.  It  was  an  av- 
erage in  the  Ohio  Yalley  and  in  the  Mississippi  Yalley ;  and  slightly 
below  average  in  the  Lake  region  and  in  Florida.  May  temperature 
was  unifom^y  lower  than  an  average  in  all  the  country  east  of  the 
Rocky  Mountain  region,  and  higher  thence  to  the  Pacific  coast.  In 
June  temperature  was  normal  in  the  BosLtlie  South  Atlantic  States, 
Western  Oulf  States,  but  low  in  the  Ohio  valley,  the  Lake  region.  Up- 
per Mississippi,  the  Missouri  Yalley,  and  extreme  ITorthwest.  It  was 
nearly  an  average  in  July.  August  was  unusually  cool  throughout  the 
West,  and  in  September  somewhat  below  the  average,  except  in  the 
Northwest 

Bainfall  was  deficient  in  April  fit>m  Pennsylvania  to  Florida,  and  es- 
pecially abundant  in  the  Missouri  Yalley.  The  May  precipitation  was 
above  the  standard  in  sdl  of  the  States  south  of  I7ew  England,  normal 
in  the  Ohio  Yalley,  and  deficient  in  the  Lake  regions  and  the  Northwest; 
but  the  Lower  Lake  region  had  an  excess  in  June,  as  did  the  East,  the 
Lake  region,  and  the  Missouri  Yalley  in  August.  The  Southern  Atlantic 
States  were  visited  with  extreme  rainfall  in  September,  while  the  quan- 
tity- was  small  north  of  Maryland.  As  a  whole,  there  was  a  more  equal 
« !  istribution  than  usual,  and  greater  exemption  firom  droughts.  Inj  uries 
to  growing  crops  were  greater  £rom  floods  and  excessive  moisture  thas 
trom  drought. 
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For  a  better  opportUQit?  to  study  the  peculiarities  of  tlie  season's 
meteorology  and  its  iDflaenco  ou  Tegetable  growth  aud  matunitiou,tlie 
following  tables  firom  the  Signal  Service  records  are  presented  i 


ATBKA.OS  TBUFBKATUItX. 


6±a 

tai 

TO,  a 

M-* 

:t.9 

TJ.S 

tbI 

Vifl 

Varthcm  I-lMaan 

mn 

Joutb  P»ifio<}Mitreglr«i 
MomitWuUoicuiu.iflU 
Plk«'iP»»k,Colo 

... 

S! 

at 

S! 

S! 

Si 





1 

1 





ATUU.OB  BATSFALI^ 


tmilbi-niSlnii* 

^mtliiTii  I'l.iifau... 

UIiMlal-liitt-mu 

S'urtbam  Plktua... 

S'unh  FBoUi-Routiasloii 
MIddls  VmeiBa  CoMl  rr 


th  Pacllic  Coast  iv;;i™  d 
mtWuhi^cloll,^.lI.  t 
i)'aP«k,ODU j  3 


I  S.T4  .  tLM    IL19 


'  !.23    3.a     l.U     1.31     0.711 


'I '■"I"'! I- 


Oronping  the  more  important  ugricultoral  districts  of  the  South  and 
West,  and  comparing  the  record  of  1885  with  the  arer^^,  the  peonllar- 
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ities  of  the  season's  temperature  and  rainfall  in  the  several  districts  is 
made  easily  apparent : 


Month*. 


April 

M  ay 

JlllK'... 

July 

Aii;:i].st 

September... 


Soatb  Atlontia 

• 

d 

9  o 

ct 

aC 

v: 

Tern 

atn 

a 

o 

Inehet. 

0.0 

-2.48 

-0.9 

+2.82 

-0.4 

+0.79 

-0.2 

-1.09 

+0.6 

+1.37 

— LO 

+L30 

WMternGnlf. 


a 


+1.4 
-2.1 
-1-0.4 
-0.4 
-0.1 
-0.3 


Jnehet. 

+  1.28 
-0.82 
-0.5« 
+0.05 
-2.10 
+3.78 


OhioYolley. 


0.0 
-2.4 
-2.5 
+0.6 
-2.2 
-L4 


a 


Inches. 

+0.23 
-0.20 
-0.22 
-2.61 
+1.24' 
+0.98 


Hiisonri 
ley. 


Val- 


P.C 
H 


+L7 
-LI 
-L5 
+L4 
-4.8 

+a4 


a 

CI 

1^ 


Jnehfi. 

+1.11 
+0.11 
-0.  53 
-0.07 
+3.02 

+Lao 


Extreme  XortU- 
Avest. 


H 


o 

+1.7 
—0.7 
-2.2 

+o.a 

-6.3 
+0.4 


Jnche». 

+0.50 
-L5fl 
+  L20 
-0.01 
-L52 
-L16 


CORN. 

In  consequence  of  the  injury  to  wheat,  the  maize  acreage  was  in- 
creased more  than  usual. 

The  area  of  last  year,  as  estimated,  was  69,683,780  acres;  this  year 
73,130,150  acres,  an  increase  of  5  per  cent.  The  crop  had  a  favorable 
start.  July  condition  averaged  94  per  cent,  against  96  in  1884  and  100 
in  1880.  tligh  condition  in  July  is  not  absolutely  essential  to  the  pro- 
duction of  a  large  crop,  yet  it  is  a  favorable  indication.  During  the 
six  consecutive  years  of  large  production,  condition  in  July  reached  100 
twice,  but  only  in  one  instance,  in  1877,  was  lower  than  in  July  of  the 
present  year. 

It  w:as  shown  that  there  had  been  a  large  amount  of  replanting 
throughout  the  West,  partly  because  of  defective  seed  used  and  partly 
on  account  of  excessive  moisture  in  the  seed  bed,  and  a  prevalence  of 
cut- worms  that  seems  to  have  been  somewhat  unusual.  The  lessons  of 
the  past  few  years  have  been  expensive,  but  they  have  not  taught  sdl 
farmers  the  economy  of  a  carefcd  and  timdy  selection  of  seed,  though 
much  has  been  done  in  that  direction  by  thoughtful  farmers.  An  im- 
mense amount  of  labor  has  been  lost  this  season  in  replanting  because 
of  poor  seed. 

There  was  an  excess  of  moisture  in  low-lying  lands  at  the  planting  and 
germinating  period,  as  well  as  that  of  early  growth,  in  a  large  portion 
of  the  breadth,  yet  the  ardent  suns  of  the  last  week  in  June  evaporated 
rapidly  the  excess  of  moisture  and  greatly  improved  the  appearance  of 
the  crop,  so  that  growth  was  generally  luxuriant  and  the  color  a  healthy 
green  at  the  time  of  observation  for  the  July  report. 

The  August  report  showed  an  improvement  in  condition  which  carried 
the  average  to  OG.  In  some  sections  temperature  was  very  high  and 
moisture  deficieut  a  part  of  the  month;  yet  improvement  continued, 
showing  that  high  heat,  without  deficient  moisture  often  benefits  corn 
rather  than  injures  it. 

In  the  latter  part  of  July  rains  were  general,  insuring  against  very 
serious  drought  for  the  remainder  of  the  season,  and  guaranteeing,  in  the 
absence  of  frost,  at  least  a  medium^rate  of  yield. 

The  returns  of  the  1st  of  September  showed  that  drought  in  the  South- 
eastern States  had  wrought  some  iiyury  in  the  light  soils ;  on  the  north- 
ern border  maturity  had  been  delayed  by  heavy  rains  and  cool  nights, 
with  slight  frosts  in  high  latitudes ;  yet  average  condition  had  been  re- 
duced only  by  a  single  point,  and  tiie  crop  in  the  absence  of  killing 
frosts  was  assured.    The  growing  seaaoui  tk)m  germination  to  harden- 
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ing  of  the  Rrain,  liad  been  cliaractcrized  by  a  moderately  liigli  tempera- 
ture and  siiUicietit  moisture,  with  local  exceptions,  for  hcalthfal  growth 
and  fnll  maturity.  Tlie  meteorological  conditions  of  the  summer  liad 
been  inoi«  favorable,  on  tbc  whole,  than  any  prior  season  since  1S80, 
and  the  promise  iiceoKlingly  of  a  somewhat  larger  rate  of  yield  was 
reasouubly  sure.  It  is  more  and  more  apparent  that  agricultnml  mete- 
orology, in  connection  with  corn-growing,  is  of  equal  importance  with 
soil  constitnents,  and  that  failure  results  from  abnormal  tempcratum 
and  rainfall  than  from  lack  of  iertility. 

Insects  caused  no  general  or  serious  damage.  In  the  Ohio  Valley 
and  in  the  Lower  Missouri  Valley  grasshoppers  were  abundant,  causing 
local  injury.  Chinch-bugs  were  also  reported,  especially  iu  Missouri 
and  Texas — in  some  localities  in  immense  numbers. 

Tlie  October  report  aTinounced  the  maturity  of  the  crop,  and  a  yield 
a  little  above  the  average  condition,  being  95,  one'  jioint  higher  than  in 
July,  making  a  record  of  great  uniformity  througli  the  season,  holding 
its  early  status,  and  even  improving  it  as  the  season  lengthened. 

There  was  exemption  above  the  average  J'roni  frost,  and  therefore  a 
smaller  proportion  than  usual  of  soft  corn.  In  an  average  of  series  of 
years  one-iiftU  of  the  crop  is  uuraercliantable,  from  frost  and  other 
causes  of  immaturity ;  iu  bad  seasons,  two-fifths.  This  year  has  wit- 
nessed no  losses  from  frost  except  upon  the  uortheru  border.  Corn  is 
so  general  a  cro]i  in  all  latitudes,  and  at  elevations  in  some  instances 
up  to  (i,000  feet  or  more,  that  frost  catches  some  of  it  iu  the  most  favor- 
able seasons. 

The  product  of  corn  as  estimated  is  1, 03(i,  170,000  bushels  ngainsC 
1,795,528,000  last  year,  an  increase  of  140,048,000  bushels,  or  7.8  per 
cent. 

The  yield  is  20,5  bushels  per  acre,  against  25.8  last  year,  whieli  was 
very  nearly  an  average  t-rop.  That  of  1882  averaged  24.0, 1883  only 
22.7,  and  the  still  worse  crop  of  1881  the  low  yield  of  18.0  bushels  per 
acre.  The  present  year  is  llie  first  in  five  that  passes  a  fall  average 
rate  of  yield.  The  price  is  little  more  than  half  that  of  1881,  whichwas 
03.6  per  bushel. 

The  valuation  is  32.8  cents  per  bushel,  instead  of  35.7  cents  last  year, 
and  the  aggicgate  value  is  $(;3«,674,030,  loss  by  about  $5,000,000  than 
the  smaller  crop  of  188-1.    The  record  of  estimates  by  States  is  as  foi- 
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WHEAT. 

The  history  of  tlie  last  wheat  crop  reprosenfas  it  as  anfortiinat«,  firom 
scediQ^  to  harvest.  The  soil  was  in  bad  condition  on  the  Atlantic 
coast  Irom  K"ew  Jersey  to  Georgia,  and  in  West  Virginia  and  Tennes- 
see. It  was  better  in  the  Southwest  and  in  Missouri,  Illinois,  and 
Michigan.  In  tlie  Ohio  Yalley  it  was  scarcely  in  a  mediam  conation. 
Southern  New  England  was  rather  dry  for  seeding,  bnt  the  soil  was 
prepared  in  fine  condition,  and  the  fall  growth  moderately  good.  Con- 
ditions of  seeding  were  generally  favorable  in  New  York.  In  Now  Jer- 
sey the  soil  was  hard,  germination  slow,  and  growth  small.  The  effect 
of  drought  was  similar  along  the  Atlantic  coast,  and  on  the  Golf  coast 
the  soil  was  also  dry,  bnt  autumn  growth  was  better  than  in  the  States 
farther  east.  Texas  reported  better  condition  than  any  other  Sonthern 
State.  In  the  Ohio  Valley  the  surface  was  impacted  by  drought  at 
many  points,  yet  there  were  many  reports  of  fine  growth.  In  Ulinois 
and  Missouri  these  were  more  general,  and  superior  condition  of  soil 
and  rapid  development  were  reported  of  largo  districts.  In  parts  of 
Kansas  the  soil  was  too  dry  for  germination ;  in  others,  as  in  Dickin- 
son, Nouiaha,  Ottawa,  Cherokee,  Pottawatomie,  and  many  other  coon- 
tica,  gL-rminatiou  was  prompt  and  fiiU  growth  good. 

The  average  date  of  seeding  was  as  follows : 

Aetrage  4aU  of  tending. 
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Had  the  -nrinter  been  propitious  there  might  still  have  been  a  good 
crop.  South  of  the  latitude  of  40°  there  was  litOe  protection  by  snotr, 
temperature  was  variable,  oceasional  snows  disappeared  and  Bheetaof 
ice  covered  the  level  or  low  surfaces,  and  freezes  sncceeded  thavrs  in 
later  winter,  resulting  in  the  destruction  of  the  plants  to  a  dcETcoalmoat 
ntiprecedeuted.  The  April  report  was  very  unfavorable,  yet  not  so 
uuproniising  as  that  of  Alay,  as  the  amount  of  damage  could  not  be 
detormiued  so  early.  It  not  uufreqnentlj-  happens  that  improvement 
follows  if  the  roots  are  less  injured  than  the  blackened  blades  indicate, 
and  April  weather  proves  favorable.  In  this  Instance  the  breaking  of 
the  roots  was  worse  than  appearances  indicated,  yet  the  returns  were  in- 
terpreted to  mean  an  apparent  injury  of  20  per  cent.  It  was  apparent 
iu  May  that  the  loss  would  be  still  greater.  A  reduction  of  140,000,000 
bnshels  was  reported  as  early  as  the  1st  of  June,  and  a  probable  yield 
of  207,000,000  bushels,  which  is  less  by  4,000,000  or  0,000,000  than 
the  final  estimates  of  total  product. 

The  first  report  of  spring  wheat,  June  1,  was  more  favorable,  indi- 
cating a  product  of  153,000,000  bushels.  The  oceurrcuee  of  extreme 
heat  in  midsummer  reduced  this  expectation  to  the  extent  of  8,000,000 
bushels,  notwithstanding:  a  considerable  increase  in  Dakota,  duo  to  the 
revelation  of  an  increase  of  acreage  beyond  previous  calculation  in  1834. 

The  California  crop,  so  uniformly  overestimated  iu  local  reports  year 
after  year,  makes  this  year  a  product  of  little  moni  than  26,000,000 
bnshels,  or  two-tliirds  of  the  quantity  reported  in  local  estimates. 

The  result  as  given  below  shows  a  decline  of  30  per  cent,  from  the 
aggregate  of  last  year,  a  reduction  in  harvested  acres  of  more  than 
6,000,000,  and  a  value  increased  from  6o.7  cents  per  bushel  to  77.1  cents. 

The  following  statement  gives  the  details  by  States: 
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OATS. 

Tlie  area  of  oats,  like  that  of  corn,  was  enlarged  by  snbstitution  for 
tlio  wheat  destroyed,  and  the  entire  increase  is  estiuiat«d  at  7  per  cent., 
the  acreage  being  22,783,030  acres  instead  of  21,300,917  last  year. 

The  first  report  of  condition,  in  Jane,  was  quite  favorable,  the  aver- 
age being  94,  a  figure  not  so  high  as  in  each  of  the  recent  years  since 
1879.  It  increased,  however,  in  July  and  August,  and  the  condition 
when  harvested  waa  93,  indicatiDg  a  ftUl  average  for  a  series  of  years. 
The  estimated  yield  is  27.2  boshels  per  acre,  while  the  less  prolific  crop 
of  the  census  year  was  25.3.  The  average  of  the  estimates  of  eleven 
years,  1871  to  1831,  incluaivc,  is  27.6  boshels.  The  farm  price  is  lower, 
in  sympathy  with  the  decline  in  corn,  averaging  28.5  cents  per  bashel, 
and  aggregating  $179,631,860.  As  the  decline  in  ralne  of  com,  from 
the  average  of  the  period  above  to  the  present  year  is  23.8  per  cent.,  so 
the  ralne  of  oats  suffers  a  decline  of  21  percent,  from  36.1  to  28.6  cents. 

OaU,  1885. 
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Oaii,  1885— Continued. 


States  and  Torritoriea. 


Ncvr.d.i 

(  ••lorndo  .... 
A  1 1 /una  ..... 

Ifiikoijt 

'Iiliho 

Moiitniia 

N<  w  Mexico 

n.ih 

\V:iHiiinj2;ton. 
Wyoming  ... 


ToUl. 


Acres. 


7,658 
45,  478 


352,  800 
34,088 
53,  560 
13,841 
'21, 687 
80,  357 
2,023 


Bnshcls. 


271 


n.ooo 

1,  098, 000 


13,220,000 

l,«i3J,  000 

1,  775,  tK)0 

282.  000 

845,000 

3,  095,  WO 

84,000 


22,  783,  030 


629,  400, 000 


Value. 


$:27.nT0 

7ril  OtM 


3,012  Ci- 

4l2,HMi 

74.\r«i» 

1 12,  K^wi 
304. 2IHI 

1.02i.:t:N) 
30.  y-.  0 


179,G31.KtiO 


OTHER  OEEEALS. 

I?yc  sulicred  from  winter  Ivilling,  though  less  than  wheat,  making  an 
average  of  So  in  June,  which  improved  to  87  at  harvest,  when  a  crop 
somewhat  below  the  usual  yield  was  secured.  The  spring  crops  were 
more  i)romising.  The  Juno  average  for  barley  was  89,  July  92,  but  tlio 
average  reported  at  harvesting  was  88,  which  was  nine  points  lower  than 
the  harvest  report  of  the  previous  crop.  Buckwheat  was  increased  in 
breadth  and  enjoyed  favorable  conditions,  producing  a  fair  yield  on  a 
large  area,  the  October  report  of  condition  being  92. 

POTATOES. 

The  early  prospect  for  potatoes  was  fine.  Condition  in  July  averaged 
97.  In  moist  lands  in  the  Korthern  and  Western  States  there  was  some 
complaint  of  seed  rotting  in  the  hill.  A  decline  soon  set  in.  The 
August  average  was  95,  that  of  September  93,  while  October  fell  to  88, 
on  account  of  the  rot  in  New  York  and  elsewhere,  which  increased  rap- 
idly before  digging,  causing  the  loss  of  whole  fields.  Excess  of  moist- 
ure favored  the  extension  of  the  disease.  The  beetle  was  reported  in 
all  sections,  especially  in  the  Western  States,  but  was  not  very  de- 
structive. A  small  crop  is  the  result,  with  higher  prices,  which  will  be 
still  higher  should  the  stock  which  is  winter-stored  prove  nnsound. 


COTTON. 

The  area  of  cotton  has  been  increased  about  5  per  cent.  The  total 
area  now  slightly  exceeds  18,000,000  acres.  The  tendency  to  extension  is 
west  ward,  especially  active  beyond  the  Mississippi.  In  June,  a  healthy 
]>laiit,  a  good  stand,  cultivation  somewhat  retarded  by  rain,  with  condi- 
tion at  92,  were  the  essential  features  of  the  report.  During  June  mate- 
rial iinx)rovement  was  made,  temperature  and  rainfall  favored  growth, 
and  by  July  1  fruiting  had  commenced  in  the  Gulf  States.  Local 
droughts  were  very  rare  up  to  this  date,  and  moisture  was  generally 
ample,  and  in  low  grounds  somewhat  excessive.  Condition  was  high, 
averaging  9G ;  promising,  the  later  season  being  favorable,  a  large  crop. 
This  status  continued  until  early  in  August,  when  shedding  of  forms 
began  to  indicate  a  loss  of  vitality,  in  some  places  from  drought,  in 
others  from  deluging  rains,  and  at  many  points  from  attacks  of  t^^e  cat- 
erpillar or  boll-worm.  A  marked  decline  was  manifest  in  September, 
when  the  average  was  reduced  to  87.    Drought  in  loxas,  Arkanwia, 
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Western  Tennessee,  and  in  Alabama,  Georgia,  and  the  Carolinas  had 
proved  injurions.  Florida,  Mississippi,  and  Louisiana  had  better  <^  sea- 
sons." In  October  condition  was  still  further  reduced  to  78.  The  re- 
turns of  October  also  included  local  estimates  of  yield  pfer  acre  in  hun- 
dredths of  a  bale.  These  were:  Virginia,  32 ;  Korth  Carolina,  38;  South 
Carolina,  35;  Georgia,  35;  Florida,  23;  Alabama,  30;  Mississippi,  41 ; 
Louisiana,  43;  Texas,  38;  Arkansas,  42;  Tennessee,  35.  The  average 
was  about  36^  hundredths  of  a  bale  per  acre,  or  nearly  C§  million  bales. 
The  November  returns  were  local  estimates  of  yield  per  acre,  in  pounds, 
which  were  somewhat  lower,  looking  to  a  yield  of  about  6  J  million  bales. 
The  top  crop  had  proved  lightj  and  at  some  places  scarcely  appreciable, 
and  a  tone  of  disappointment  m  the  result  was  apparent.  The  weather 
had  been  favorable  for  picking,  except  in  the  eastern  belt,  where  rains 
had  obstructed  the  harvest  and  injured  the  fiber.  The  December  re- 
turns, those  of  final  product,  always  conservative  in  their  unrevised 
condition,  showing  8  to  10,  and  in  years  of  sudden  or  severe  depression, 
12  to  15  per  cent,  less  than  the  real  yield,  were  not  indicative  of  a  crop 
as  large  as  that  promised  in  October.  The  final  returns  are  made  on 
the  1st  of  February. 

The  special  cotton  returns  of  February  1, 1886,  estimate  the  cotton 
remaining  on  plantations  on  the  1st  of  February,  the  proportion  of  lint 
to  seed,  tiie  quality,  average  date  of  close  of  picking,  and  the  price  of 
cotton  seed. 

The  time  of  closing  of  cotton  picking  varied  greatly  in  every  State, 
but  was  later  than  in  1884  or  1883  in  nearly  all.  The  average  date  of 
closing  was  in  November,  in  1884,  in  nine  States,  and  in  eight  States  in 
1883,  but  in  1885  it  was  in  December  in  all  but  South  Carolina,  Florida, 
and  Alabama.  On  an  average  the  close  of  picking  was  about  nine 
days  later  than  in  previous  year.  The  average  dates  in  each  State  for 
the  three  years  are  thus  given : 


StatM. 


Virginia 

North  Carolina. 
South  Carolina. 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 


1883. 


Deo.  12 
Nov.  28 
Nov.  23 
Nov.  20 
Nov.  30 
Nov.  24 
Nov.  20 
Nov.  23 
Nov.  30 
Dec.  12 
Dec.  10 


Tbo  returns  relating  to  quality  of  the  present  crop  make  the  cotton 
of  Texas  and  Arkansas  better  than  usual,  and  give  the  lowest  averages 
to  Georgia  and  Alabama,  while  that  of  the  Carolinas  is  next  in  inferior- 
ity, and  that  of  Tennessee,  Mississippi,  and  Louisiana  nearly  an  average. 
Tlio  staple  is  generally  short,  especially  in  the  districts  that  report  in- 
ferior quality.  On  the  Atlantic  coast  there  is  much  complaint  of  injury 
by  rains  and  storms,  and  by  hurried  picking  between  storms  on  clay 
lands.  The  weather  was  not  generally  favorable  for  picking  in  this 
section.  Going  west  improvement  is  indicated,  and  in  the  extreme 
West  nearly  perfect  weather  for  picking  was  generally  enjoyed. 

The  returns  of  percentage  of  lint  to  seed  mark  a  similar  difference  in 
quality,  and  attest  a  general  average  somewhat  below  medium  quality. 
An  average  should  be  at  least  32  per  cent,  of  lint,  or  between  32  and 
33.    Only  the  States  beyond  the  Mississippi  make  an  average  exceed- 
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iug  32  per  cent.  Mississippi  and  Florida  give  32,  and  the  others  not 
much  in  excess  of  31.  This  indicates  a  reduction  of  2  or  3  per  cent,  in 
the  ultimate  yield  of  cotton  as  compared  with  the  quantity  of  seed- 
cotton  gathered,  and  may  decrease  the  product  to  that  extent  below  the 
ex])ectation  at  picking  time — a  difference,  possibly,  of  75,000  bales. 

The  following  is  a  tabulation  of  State  averages,  relating  to  quality,- 
quantity  marketed,  and  price  of  seed  sold : 


sute. 


Vlrffiuia 

Koith  CaroIlnA 
South  Carolma. 

(Seureia 

Florida 


Alabiuiia... 
Miiislsttippl 
Louisiama . . 

Texas 

ArkaosiiA.. 
T«um<»6M«  . 


Lint 

Qnftlity. 

Proportion 
markotod. 

Percent 

Per  cent. 

Per  cent 

81.0 

92 

K2.0 

31.0 

U2 

82.0 

ai.5 

03 

P4.0 

•M.O 

DO 

H,\0 

32.0 

98 

87.0 

31.0 

Ul 

84.0 

32.0 

Vi 

83.  r. 

32.5 

97 

83.  .5 

32.  5 

101 

83.0 

32.0 

JOO 

83.  U 

81.0 

98 

82.0 

Pricoof 
Med  per 

buahel. 


CenU, 


lA 
15 
15 
14 
16 
14 
12 
11 
12 
11 
13 


The  average  price  of  seed  is  less  than  formerly,  scarcely  13  cents  i>cr 
bushel.  Planters  are  declining  to  sell  at  such  a  price,  and  many  are 
disposed  to  deprecate  the  practice  of  selling  seed,  because,  as  a  rule, 
nothing  is  returned  in  place  of  it,  and  the  fear  is  expressed  that  the 
fertility  of  the  soil  will  suffer  in  consequence.  The  lint  takes  little 
from  the  soil ;  the  Beed  is  far  more  exhaustive. 

The  quantity  on  the  plantations  February  1  is  apparently  about  one- 
sixth  of  the  crop,  five-sixths  having  gope  forward,  appearing  at  the 
ports  about  February  5.  The  percentage  of  the  crop  marketed  is  as 
follows:  Virginia,  82;  North  Carolina,  82;  South  Carolina,  84;  Georgia, 
85',  Florida,  87;  Alabama,  84;  Mississippi,  83 J;  Louisiana,  83 J;  Texas, 
83 ;  Arkansas,  83 ;  Tennessee,  82.    General  average,  nearly  ^. 

The  indications  thus  point  to  a  crop  ai)proximatiiig  the  November 
estimates  of  yield  per  acre,  which  looked  to  a  product  slightly  exceed- 
ing 6,500,000  bales. 

The  returns  of  February  1, 1885,  for  the  crop  of  1884,  were  interpreted 
to  indicate  a  crop  of  5.007,000  bales.  The  Financial  Glironicle  record  of 
the  movement,  up  to  September  following,  aggregated  5,009,020  bales, 
and  that  of  the  National  Cotton  Exchange  5,700,165  bales.  As  20,000 
to  30,000  bales  of  the. present  crop  were  apparently  included  in  this 
movement,  the  figures  of  last  February  may  as  well  stand  as  the  pcsr- 
manent  record  of  the  actual  crop  of  1884. 


WINTER  WHEAT. 

The  area  sown  in  winter  wheat  has  been  the  subject  of  inquiry  in  the 
territory  which  produces  it.  It  has  been  increasing  in  recent  years,  but 
the  low  prices  of  the  crops  of  1884  and  1885  have  naturally  had  a  discour- 
edging  effect  upon  wheat  growing,  though  the  persistency  of  the  habit  of 
the  farmer's  distribution  of  crop  areas  is  too  strong  to  admit  of  sudden 
changes.  Like  the  cotton-grower,  the  wheat-raiser  may  threaten  reduc- 
tion, and  depend  upon  his  neighbor  to  make  it.  There  appears  however 
to  have  been  some  reduction  in  several  States,  mainly  in  the  regions 
ft'om  Illinois  westward,  which  grow  wheat  largely  in  excess  of  the  re- 
quirements of  local  consumption.    In  the  States  which  grow  enough^  or 
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a  partial  supply  only  for  home  use,  there  is  no  necessity  for  reducing 
production,  which  is  only  made  as  a  part  of  a  necessary  system  of  rota- 
tion, or  at  least  of  distribution  of  crop  areas,  and  we  find  as  a  rule  that 
there  has  been  no  reduction  in  these  States.  Ms  wise  rural  economy 
to  restrict  the  present  wheat  area,  which  may  still  be  found  too  largo 
for  profit,  should  the  coming  season  be  favorable  to  large  production. 

Further  returns  of  the  area  of  winter  wheat,  for  the  harvest  of  1880, 
will  be  published  in  the  April  report. 

The  following  table  exhibits  the  proportions  of  last  season's  seeding 
in  the  areas  of  the  present  crop,  according  to  the  December  returns : 


States. 


New  York 

New.IcrAey.... 
Penusylvania.. 

Delaware 

Mjirylaucl 

Vir;;inia 

Isorth  Carolinn 
Soath  Carolina 


Per 
cent. 


96 
100 
101 
100 
101 
104 
105 
100 


states. 


Georicia 

Alabama 

Mississippi... 

Texas 

Arkansas 

Tennessee  — 
West  Virginia 
Kentucky  .... 


Per 
cent. 


01 
93 
90 

100 
92 
98 

100 
98 


States 

* 

Ohio 

Michigan 

Indiana 

Jllinois 

Missouri 

Kansas 

CaUfornia.... 
Orogon 


Per 
cent. 


101 
101 
103 
87 
95 
93 
99 
81 


FAEM  PEIOBS. 

The  December  returns  give  local  estimates  of  the  farm  prices  of  the 
principal  crops.  The  increase  in  the  product  of  corn  has  reduced  the 
average  value  of  tbo  crop  to  33  cents  per  bushel.  The  average  value 
of  the  previous  crop  in  December  was  36  cents.  The  reduction  is  larg- 
est in  the  Ohio  Valley  and  in  the  Southern  States.  West  of  the  Missis- 
sippi the  increase  of  stock-feeding  has  corrected  the  tendency  to  ex- 
tremely low  j)rices.  The  average  in  Missouri  is  25  cents,  1  cent  lower 
than  last  year.  In  Kansas  it  is  24  instead  of  22  last  year ;  in  Iowa,  24 
instead  of  23  -,  in  Nebraska,  10  instead  of  18.  It  is  28  cents  in  Dakota, 
2  cents  lower  than  last  year ;  32  in  Minnesota,  1  cent  lower ;  Illinois,  28; 
Indiana,  20;  Ohio,  32;  Michigan,  34;  Kentucky,  35;  Pennsylvania, 40; 
Ntnv  York,  58. 

Compared  with  former  prices,  com  values  are  very  low.  For  the  pre- 
ceding five  years,  nearly  all  under  average  in  production,  the  average 
farm  value  was  44.7  cents  per  bushel,  and  for  the  preceding  ten  years 
42.G  cents. 

The  price  of  wheat,  though  still  low,  is  considerably  above  last  De- 
cember's average,  which  was  65  cents.  That  of  1883  was  01  cents.  The 
present  is  77.1  cents,  a  gain  equal  to  half  the  unprecedented  decline  in- 
dicated last  December.  For  the  five  years  past  the  average  farm  value 
has  been  00  cents  per  bushel,  and  for  the  preceding  ten,  $1.05.  Last 
year'y  i'arin  value  was  38  per  cent,  lower  than  for  the  ten  years  ended  in 
ISTO,  due  mainly  to  a  fuller  European  production  and  a  smaller  foreign 
demand  for  a  8ur[)lus  nearly  equal  to  a  third  of  the  entire  crop. 

The  range  of  State  prices  is  from  57  cents  in  IS'ebraska  to  $1.25  in 
Massachusetts.  It  is  above  $1  in  several  Eastern  and  Southern  States 
for  liome^rowu  wheat.  The  price  in  Texas,  80  cents,  is  7  cents  lower 
than  last  Deeeraber,  from  the  increase  in  the  home  crop.  The  value  iu 
New  York  is  OG,  an  increase  of  II  cents;  Pennsylvania  05,  an  increase 
1)1' 11  cents;  Ohio01,aninereaseof  IGcents;  Kentucky  05, an  increase  of 
10  cents ;  Michigan  84,  an  increase  of  10  cents ;  Indiana  SG,  an  increase 
of  10  cents;  Illinois  81,  an  increase  of  18  cents;  Wisconsin  76,  an  in« 
crease  of  10  cents;  Minnesota  70,  an  increase  of  20  cents;  Iowa  67,  an 
increase  of  12  cents ;  Missouri  77,  an  increase  of  15  cents ;  Kansaa  65, 
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an  increase  of  20  cents ;  Kcbraska  57,  an  increase  of  15  cents ;  Dakota, 
G3,  an  jncrcn«o  of  IT  cents.  The  average  for  California  is  retained  at 
07  cents,  and  G9  for  Oregon. 

The  average  price  of  r^-e  is  5G  cents,  4  cents  more  than  last  year ;  of 
barlijy  50  cents,  an  increase  of  7  cents ;  of  buckwheat  60  cents,  a  de- 
crease of  3  cents ;  of  i>otutoea  45  cents,  an  increase  of  5  cents ;  of  hay 
$S.02  per  tflii,  in  i)lace  of  6S.17  last  year.  The  average  price  of  oats  is 
'JS  cents,  the  same  as  last  l>cceuiber. 

The  price  of  cotton  averages  8.3  cents  per  pound  of  lint,  farm  value, 
which  is  9  mills  less  than  the  December  price  last  year.  The  farm 
prices  are:  Virginia,  8.5  cents;  North  Carolina,  8.5  j  South  Carolina,  8.5; 
Cieorgia,  8.5;  Alabama, 8.3;  Mississippi,  8.4;  Louisiana, 8.3;  Tcxafi,8; 
Arkansas,  8.1 ;  Tennessee,  8. 

The  average  prices,  by  States,  for  the  crops  reported  are  aa  follows: 

Table  ihojcing  price  0/  farm  producU  December  1,  1685. 
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FLAX. 

The  area  in  flax  has  declined  heavily,  in  recent  years,  in  Ohio,  Indiana, 
and  Illinois,  and  increased  largely  in  Minnesota,  Iowa,  Kansas,  Ne- 
braska, and  Dakota.  The  crop  of  the  present  year  is  abont  50  per 
ceut.  larger  than  that  of  the  census  year,  or  nearly  11,000,000  bushels 
of  seed  apparently.  There  is  little  now  produced  in  any  Eastern  State. 
It  has  been  seeded  in  preference  to  wheat  on  largo  areas  of  the  North- 
west during  recent  years. 

A  comparison  of  the  returns  of  the  United  States  Census  of  1880,  for 
the  crop  year  1879,  with  the  returns  of  several  of  the  flax-growing  States 
for  1884,  exhibits  these  local  changes  of  crop  area  in  a  striking  light. 
It  shows  a  tendency  to  enlargement  of  flax  culture  on  the  virgin  soils 
of  the  once  Western  States,  and  to  reduce  it  on  soils  which  have  been 
longer  in  cultivation. 


Stotet. 


Ohio 

Illinois — 
Minnesota 
Iowa 

Kansas  — 
[Nebraska . 
Dakota.... 


1879  (U.  S. 
Census). 


Seed. 


JDushcU. 

593,217 

1,812,438 

98.689 

1,511,131 

513, 316 

77,805 

20,  757 


1884  (State  retains). 


Acre«. 


16,324 

30,908 

109, 335 

300,000 

131,513 

34,694 


Sepd. 


Btuhele. 

131,532 

272,  84  .i 

*«26,28l 

2, 700, 000 

1,315,130 

382, 747 

12, 882, 788 


•Crop  of  1883. 


t  Crop  of  1885. 


In  the  Ohio  Yalley  there  is  objection  to  flax  on  the  score  of  injury  to 
the  soil.  "  It  is  hard  on  the  land,"  is  a  common  remark  of  correspond- 
ents. It  was  deemed  a  profitable  crop  between  18C0  and  18G8,  when 
cotton  was  high  and  the  fiber  was  in  demand.  Now  the  fiber  is  either 
wasted  or  sold  for  83  to  $6  per  ton,  when  it  can  be  sold  at  all.  The 
price  of  seed  is  likewise  reduced.  Some  farmers  object  to  the  crop  on 
the  ground  that  it  increases  the  labor  at  harvest  time. 

West  of  the  Mississippi,  where  the  surplus  of  cereals  is  mostly  ob- 
tained, low  prices  have  turned  the  attention  of  growers  to  flax.  The 
opinion  is  expressed  that  it  would  be  one  of  the  most  profitable  crops  if 
the  fiber  could  be  sold.  Reports  indicate  an  increase  of  area  in  1885  in 
AViscoiisiu,  Minnesota,  Iowa,  Nebraska,  and  Dakota.  The  Calcutta 
seed  is  sown  in  Oregon.    It  produces  short  straw  and  large  seed. 


FAEM  ANIMALS. 

NUMBERS. 

The  returns  (January,  1886)  of  the  number  of  horses  indicate  an  in- 
terest in  horse-breeding  of  late,  which  is  due  to  the  steady  demand  for 
sor\  ieeable  animals  for  draft  purposes  and  for  the  farm  and  road.  A 
<,m;uUui1  improvement  is  noted  by  the  introduction  of  famous  breeds  of 
I^iiropean  draft  horses,  especially  the  Norman  and  Percheroh,  and  to  a 
considerable  extent  the  English  Sliire  horse  and  the  Clydesdale.  There 
is  little  need  of  new  blood  in  tliorouglibrcd  racing  or  in  trotting  stock, 
it  is  evident  that  the  every-day  working  horse  of  America  is  to  be  a 
heavier  and  stronger  animal  than  has  been  seen  heretofore,  and  that 
the  exportation  of  horses  may  In  the  future  conduce  to  the  stability  of 

27  AG— '85 


418         BEPOAT  OF   THE   OOMMISSIONEB   OF  AQBICULTUBE. 

])rices  and  the  profit  of  breeding.    Already  there  is  a  small  export  trade 
in  horses.    The  movement  may  be  slow  for  sometime,  and,  like  that  of 
most  products  of  agriculture,  should  only  be  depended  on  as  an  outlet 
for  a  small  suqdus ;  a  regulator  but  never  a  controller  of  valnea. 
Almost  every  State  makes  some  increase.    !Most  of  the  Atlantic  Stat»».s 


of  the  Missouri  Valley,  with  rapid  advances  in  settlement  and  i>opiil:i- 
tion,  show  a  much  larger  rate;  Nebraska,  an  increase  of  10  i)er  ci'iil., 
and  Dakota  of  15.  There  is  also  a  considerable  advance  on  the  PacilLo 
coast.  There  has  been  a  large  increase  in  the  Kocky  Mountain  region, 
as  horse  ranches  are  becoming  numerous  and  profitable.  The  total  in- 
crease in  the  Unit<3d  States,  as  estimated,  aggregates  513,085. 

The  number  of  mules  has  not  advanced  faster  than  population,  but 
the  increase  is  distributed  with  some  irregularity,  being  greatest  in  the 
States  and  Territories  between  the  Mississii)pi  and  the  llocky  ^louut- 
ains.    The  aggi'egate  increase  is  placed  at  80,021. 

The  number  of  cows  has  decreased  somewhat  in  Vermont,  New  York, 
and  Ohio,  on  account  of  low  prices  of  dairy  products.  Elsewhere  theix) 
has  generally  been  advance  with  increase  of  population,  while  there  haa 
been  increase  more  or  less  marked  in  the  dairy  States  of  the  West. 
The  West  has  recently  had  ailvantage  of  the  East  in  favorable  long  dis- 
tance rales  of  transi)ortation,  in  refrigerator  cars,  for  the  ])roducts  of 
their  numerous  creameries,  by  which  the  cost  of  marketing  fresh  butter 
has  been  less  from  Western  Iowa  than  from  Northern  Ohio  and  West- 
ern New  York.  In  the  South  the  increase  is  general,  though  small.  In 
the  aggregate  a  shoAving  of  330,000  more  cows  than  last  year  is  made. 

A  larger  rate  of  increajie  has  i)revailed  in  other  cattle,  largely  in  the 
distant  Western  States  and  in  the  Kocky  Mountain  region.  The  win- 
ter of  1884-'85  was  comparatively  favorable  for  the  ranch  cattle  and  for 
the  unhoused  animals  of  the  farm  region,  so  that  numbers  have  in- 
creased in  those  regions.  Though  iirices  have  been  lower,  in  sympathy 
with  the  genia^il  depression  in  values,  there  is  an  abiding  faith  in  tho 
future  of  stock-breeding  in  this  country.  The  wide  range  of  public 
land,  the  broad  jnairies  of  the  i'arms,  must  be  cropped,  and  when  prices 
of  farm  labor  are  high  in  comi)arison  with  products,  stock-farming?  is 
ever  preferable  to  arable  culture  and  the  results  more  profitable.  The 
narrowing  of  the  margin  of  j)rofit  in  meat-making  in  recent  years  is 
teaching  a  neces.sary  and  valuable  lesson  that  waste  must  be  avoided, 
animals  kei)t  constantly  growing,  and  meat  produced  in  shorter  time. 
Th'/n.'  is  real  ])rogr(\ss,  slow  perhai)s,  in  the  econojny  of  meat  production, 
an  iniprovenient  forced  by  necessity,  as  is  the  greater  part  of  all  agri- 
i'nlluial  progress. 

Coniijjg  t<»  *heep,  it  must  b(?  observed  that  sheep  husbandry  is  in  a 
]nii()il  of  deeper  dei)ression  than  any  other  animal  industry  of  the 
c!i)untry.  The  results  of  this  inquiry  manifest  a  loss  of  about  2,000,000 
sheep.  The  industry  has  been  peculiarly  suscej>tible  to  adverse  iufiu- 
enees,  feeling  keenly  any  depression  of  prices  of  wool.  Values  of  both 
wool  and  mutton  have  be(^.n  low,  and  flocks  have  been  slaughtered  in 
the  farm  States,  or  sent  West  to  cheaper  pasturage.  It  is  estimated. 
that  rcunsylvania  has  lost  in  one  year  a  fifth  of  her  docks,  or  nearly 
3U0,000  sheep.  The  loss  is  the  more  serions,  as  it  falls  mainly  on  a 
region  peculiarly  adapted  by  its  grasses  and  irregularities  of  surface  for 
sheep  farming,  which  has  long  stood  in  the  forefront  of  improvement  iu 
wool  growing.    The  decline  is  almost  universal  east  of  the  Mississippi. 
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In  swino  tliero  has  bcou  a  small  increoso  in  tbo  record,  duo  ratlicr  to 
a  better  enumeration  of  the  stock  of  the  rapidly  devolo])ing  regions  of 
the  Missouri  Valley  than  to  actual  increase.  In  most  of  the  older  States 
there  is  noticed  a  small  reduction;  for  two  years  past  the  supply  j^cr 
capita  is  less  than  formerly.  The  reduction  in  vahics,  to  which  the 
falling  off  in  exports  contributes,  tends  somewhat  to  this  decline  in 
numbers. 

The  aggregate  number  of  faim  animals,  compared  with  last  year,  is 
thus  shown : 


stock. 


Ilorsea  

7kliil«)a 

Milch  oowB 

Oxen  Kud  other  cattle 

Shoep 

Swine 


1885. 


ll,.'Vr^4,S72 
l.!>72.r>(Jl) 
l.':.l»«M.722 
•J'.i.  f^tH,  oTA 
bo,  6W,  243 
45, 142,  057 


18SC. 


12, 077, 6C7 
2,  052,  593 
14,235,388 
31,275.242 
43, 322, 331 
40,  i)'J2, 043 


lucroaso  or 
docrcoso. 


-f513,  0S5 
-fKO,  OL'4 

-\-'XH),  OiJrt 
+1, 408,601) 
-2,037,912 

-fWO,  3b0 


VALUES. 

The  decline  in  horses,  mules,  and  cattle  has  l>een  in  progress  two 
years.  In  sbeep  and  swino  it  was  noticed  in  tbo  January  rei)ort  of  lSS-1. 
The  extent  of  tlie  reduction  is  greater  in  this  return  than  in  that  of  a 
year  ago.  It  averages  only  about  3  per  cent,  in  honses  and  mules.  It 
is  about  tS  per  cent,  in  cattle,  11  per  cent  in  sheep,  and  15  i)er  cent,  in 
swine.     The  comparison  with  last  year  is  thus  shown: 


Stock. 


ITonics 

Miiles 

MUch  COW8 

Oxen  Hud  other  cattle 

Sbeep 

Swiue , 


1885. 

1880. 

$73  70 

$71  27 

82  3H 

79  fiO 

29  TO 

27  40 

2;i  02 

21  17 

2  14 

1  Ul 

5  03 

4  25 

DcH:reaee. 


$2  43 
2  7H 
2  30 
1  85 

2;t 

77 


Last  year  the  a^rgregate  decline  in  total  values  was  small;  the  pres- 
ent valuation  is  $1)1,200,121  less  than  last  year,  notwithstanding  in- 
crease in  numbers  of  horses  and  cattle.  The  grand  aggregate  is 
82,305,159,802,  against  82,456,425,983  a  year  a^o,  showing  a  reduced 
valuation  of  ncariy  4  i)er  cent.  There  is  a  small  aggregate  gain,  how- 
ever, in  horses  and  mules.  The  reduction  in  values  of  milch  cows 
amounts  to  $22,0 17,570;  832,420,039  in  all  other  cattle ;  815,510,783  in 
sheep,  and  $29,831,789  in  swine. 

The  tabular  statement  is  as  follows: 


Sl(rck. 


i:-"  *'H I  $8.72,282,947 

>!    i   H I  102.494,097 

Mii.h  (..UM 412,903,093 

(i\.  I.  ..:i(l  I'tliKi  calllo !  694,382,913 

SI:.  .  ].    107,900,050 

.^  \ibo i  220,401,083 

Total !  2,450,425,983 


Increase  or 
decrease. 


$800,  H23.  208 
10'],  3.S1,()90 
oKO,  9sr.,  523 
001,950.  271 
92.  44:{,  R67 
190,  569,  894 


2,  S05, 150,  802 


-f$8..'>40.201 

-f  H80,  :>!»:» 

—22,  917.  r.70 
—32, 420.  0.19 
—15,510,783 
—29,831.789 


—91, 206, 121 


Wliile  minibers  have  increased,  except  of  sheep,  in  two  years  past 
the  aggregate  valuation  of  farm  animals  is  less  by  something  over 
4100,000,000.    It  is  not  improbable,  from  present  iutlications,  that  some 
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impsovement  in  values  may  occjir  tlurhip;  tbe  coming  ye^ii',  tIioiip:Ii  great 
changes  iu  this  direction  hIiouRI  not  bo  expected.  Wliilc  tliictiiiitions 
are  iuevitablo,  dcpresHion  followed  by  elevation,  tliore  is  Konie  reason 
to  suppose  that  lower  levels  of  valuation  will  obtain  thini  in  the  piist 
two  deoades. 

The  following  table  gives  the  estimated  averago  pricos  of  farm  ani- 
mals of  different  classes  by  np;e,  horses  and  stock  cattle  under  one 
year,  two  years  a,nd  uot  less  than  one,  and  three  years  old  and  ii|i- 
waxds;  while  sheep  andswiue  aro  placed  in  two  divisions,  one  year  be- 
ing tho  dividing  line. 

aJio  avciaye  of  act!' 


Man-lniHl 

SoDtjii  Cuviliu 

F^^^"".'.V.'.'.'.'. 

Alubanis ...... 

UlaalHlppi 

Arl::iDaaii 

TMnwisne 

W.'Bt  Virginia 

Keiitucliy 

IndiuB 

nilDoia 

Miuneeota 

MiHBOuri '.'.""'"!! 

KnnuRB 

NabroskB 

(;alifariiia 

Orepou 

imkoU,.'""^"!.'! 

Slonnuii*.' .".".'.'.'."" '. 
XonMeiloo  ...... 

n.iii 

WMhiiiRton} 

Wjomlng 


XI  Dl  .  ID  UV    ei  RE 


10  27  j  ■ 

11  la    : 
13  33 

25  » 
S2  4T 


I K   S'i 4S !  no 


IS  I  M  m 

•3  I  TC  9S 
13  I  TA  W  ! 


;  I  f.1  fri  I  CI  n$  I . 


102    2a'£!  |S7  T« 

101 1  31  ]:!  I  so  ca 
101 1  IB  fa    ST  IT 


m  11    iw    =v  jv  ,  tfu  J.I 

MOO  lie w^nxo' 

MCT    inO:  2087  i  M  iiO 
TBOOIIOO    S5M    3TO0 

Gsflo  liia  SI  00  ..'uuo 

lOUM    IM    3TT3     SOCK 
TTOO    lul  2«0«     .'rilOU 

£0  CO  ,i:o  ^«oo    nr.  00 

to  57  ilOJl  ^33     :i7  00 

O2;o  nos  27  00  i  47  so 

78  00  { 125 1  40  00  I  38  00 


SOB* 


£7  44 

40  07 
31  oil 
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TaiU  ihowing  th»  atiinated  nmnbtrs  o/iaiimdti  on/arma,  /e.—Contiuaed. 
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Tlio  following  tables  C'^o  "U"'l"'''i"i  "vpragc  jtricG,  nnd  aggregiite 
L-iilties  of  I'arni  :iiiim:ilH  by  States: 

ijif,  tntat  ralne  0/  (iicA  kM.aui 
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TahU  riowtitj  tkt  tiHwiaUd  mmihen  of  mttnuJt  on  farm,  fe. — Coattonctl. 


JlaMarhQMrW... 


3.]8T,MS 
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Tabit  ihoKl«s  ihe  alimattd  nwaben  oj  aniwtaU  on/arnw,  4'^ — Continaod. 


VALUES   OF  PEDIGREE  STOCK. 
Gonsnltation  with  lienl-book  officials  rcsnlts  in  tbo  following  osti- 
matcs  of  Taltiiitioii  of  the  breeds  nnuiod,  tlio  short  horn  and  certain 
other  organisations  not  reiiorting: 


Dmd. 

Nnmber 

Uviuj. 

*■""«• 

ToUlnlna. 

Al)«nlMn  Ancni. 

3,  COO 

ajoB 

noo 

HI 
200 

•^Si 

1!,8UT 

ISiSS 

S:S 

^ 

■     "  ■ 



LIVE  STOCK  IN  FOREIGN  OOUNTUIES. 

Of  the  stiitisties  given  helow,  those  for  tho  principal  European  conn- 
tries  (excepting  Kussi:^  Jind  Spiiin),  and  iilso  those  for  the  British  colo- 
nies, are  obtained  from  oMcial  docuQicnts.  The  remainder  aro  drawn 
from  a  variety  of  sonrces,  iiichiding  reports  of  American  and  BritisU 
consuls  to  their  rospectivo  Uovornments  and  sncli  statistical  hand- 
books as  tlio  aialcxvtati'K  Yetfr  Booh,  Mtilhall'»  Dictionary  of  StattaticM, 
and  Dr.  voii  Kciiinaiiii-Spallart's  UcbersicJitcn  Aer  WeUicirtlischa/i. 


DlriH. 

1 

C.llKk 

Coo 

Cowi. 

Sis. 

ToUl. 

>L 

UOl-B. 

IS 

*,  13J1.  (Ki 
1,-10, 31» 

iStS 

«..'*!.  077  1 
4,  MI7.ua 

lIuiiMrj 

B.,^„"„" ::z" 

Mr,,  037 

J.gl 

sisi'ilno 

M,211 

{•^'i^l 

iOtoIim                 i 

lS,7M.32t                        1 

JSSf              ! 

«•«           1 

MfteFranMlnalDdMonlrhanoi  aaplojtd  OB  fiuni. 
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Cattle  and  horsea — Contiivied. 


CoantricB. 


EUKOPE— Continuoil. 

Greece  a 

Italy 

Netliorlnnds 

Do 

Po?  tugal  c 

Koiimauia 

Kussia  e 

Servia 

Spain 

Sweden 

Norway 

Switzerland 

ItUITISlI  COLONIES. 
Cnnnda: 

Ontario/ 

Quebec 

N'ova  Sootia 

Now  Brunswick 

Manitolm7  

I'rince  Kilward  I.nland 

J'liti.sli  Col  II  III  Ilia. 

The  Tonitoi it'd 

AnstralaHia: 

Now  South  Wales 

Victoria 

Soul h  A ustralia 

Went  Australia 

Tasmania    

Now  Zealantl  

QiieeuHland 

Otbor  liritish  colonics: 

Newfoundland 

Jamaica 

(Jrylon 

>t:\uritins/i 

F.ilklaiui   Islands 

('apo  ul"  Good  Jlupiii 

Natal 

Fi:i..\cn  roi-oxiKR.  k 

A\<z*-vUi 

(iii;ulal»Mii)o  f    

Tahiti  and  Mooroa 

60LT1I  AMKICICA. 

Argentine  liepuLlic 

Chili 

l*aragna  y 

Uruguay  

OTIIKR  C0L'^1K1K■. 

Nicarnguft 

Orange  I'reo  State 

J  apau 


a3 


1877 
61881 
1882 
1883 
1870? 
1880 
1882 
1882 
1878 
IbK] 
1875 
187C 


1881 
1881 
1S81 
1S81 
1881 
1881 
1881 
1881 

1884 
18S4 
1884 
1^84 
1834 
1881 
1884 

3875 
1KS:I 
1884 
1884 
1884 
1875 
18»4 


1880 

h>80? 

1883 


1883 
1882 
1882 
1883 


1884? 

1881 

ISM) 


Cattle. 


Cows. 


2, 306,  550 
878,950 


1,  450,  504 
741,508 


Other 
kinds. 


2,416,076 
548,980 


830,509 
275, 019 


Total. 


279, 445 
4, 783, 232 
1,427,936 
1,4S7,055 

G24,  058 

d  3, 600,  000 

23,  845, 104 

826,550 
2. 3,V3, 247 
2. 287, 013 
1,016,617 
1, 035, 930 


2,  732, 500 

325, 003 
212,  5C0 
00,281 
90,722 
80,451 
12,872 

1,330.329 

1,202,538 

389,720 

71,102 

128, 834 

008, 0,17 

4,  200, 172 

13,939 
84, 206 

903,890 

15,000 

11,509 

1,329,445 

575,  098 


1,103,513 
9,015 
3,000 


12,000,000 

311,000 

500,000 

6, 010, 000 


400,000 

464.  575 

1,124,501 


Ilorsofi. 


97  170 

6000,128 

270. 450 

269, 182 


COO,  000 

20,015,059 

122,500 


472,787 
151.903 


861,150 

67,167 
52,975 
16, 739 
31,335 
26,122 
10,870 

330,603 
291,006 
168,420 
37,  111 
27,188 
101, 736 
253,116 

4,057 
45. 969 

3,083 
12, 000 

2.770 

241, 342 

43, 431 


350,000 
5.988 
1,000 


4. 300. 000 
63,000 


512,000 


131.  594 
1.005,543 


a  Exclusive  of  Thessaly,  which  now  forma  part  of  the  Kingdom.  The  number  of  oxon  in  Thossaly 
ban  Ix'on  estimated  at  2U0,00i>. 

b  Tlio  ligures  as  to  liorboa  in  Italy  are  for  1882. 

c  See  noU"  /  next  table. 

(t  ^lulliall.  in  bis  DUiumary  of  Stalistla  gives  this  as  the  number  of  cows,  but  it  should  probably 
have  boon  given  as  the  ninubcr  of  cattlo  in  general,  aa  in  1873  these  wore  estimated  to  roach  a  total  of 
only  1,}^57.U77. 

<•  Not  incJuding  I'oland. 

/  In  l^^i)  Ontario  bad  1.97G.4K0  cattlo  and  r>58.809  horses. 

f]  In  1884  Manitoba  had  04,011  cattlo  and  •:u,071  horses. 

/i  Approximately. 

i  Inclndiiig  217,732  cattle. and  35,337  horses  In  Basuto  Land. 

A;  No  letuins  arc  at  hand  for  French  ccdonies  otiier  than  the  three  given  above. 

I  Guadaloupe  and  its  dependencies.  The  tigurea  are  taken  from  a  report  by  United  States  Consul 
Bartlett,  made  to  the  Department  of  State  in  October,  1880,  and  may  perhaps  bo  regarded  as  referrine 
to  about  that  time,  al though  it  is  not  explicitly  so  stated. 
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Other  domeslio  animals. 


Couuirica. 


;Year.      Mules. 


A  8808. 


EUUOl'E. 


AiiHtrl.i 

J I  unwary 

lS('l;!iuin 

J>cnmark 

France 

(•nnnany 

(3 nut  Britain 

Jmtaud 

TMld-of-Mau 

Oroecoc 

Italy 

ruituj:ul/ 

llouniania 

KuHdia  in  Europe  or . 

ServiA 

Hpain 

Sweden 

NorTray 

Switzerland 


BRmBII  COLONIES. 

Canada : 

Ontario^ 

Qnehec  

]\ova  Scotia 

Now  lirauHwick 

Manitoba  i 

Prince  Edward  Island 

liritish  Columbia 

The  Territories 

Anstralasia : 

New  Son  til  "Wales  .... 

Victoria 

South  Australia 

AVest  A  ustralia 

Tasmania 


Now  Zealand. 


Queensland 

Other  British  colonies : 

Newfoundland  k 

Jamaica 

Ceylon 

ManritiusZ 

Falkland  Islands 

'.'apt!  of  Oood  IIoi»o  m 
Naial 


FIIEXCII  COL0XIE8.0 

Alpcria 

Gnadolounep 

Tahiti  and  Moorea 


IJtfiO 
1880 
1880 
188L 
1881 
1883 
1885 
1885 
1885 
dl877 
«1881 
1883 
1870? 
1880 
1882 
1882 
1878 
1883 
1875 
1876 


1881 
1881 
1881 
188L 
1881 
1881 
18HI 
1881 

1884 
1884 
1884 
1884 
1H84 
(1^81 
[1884 
1884 

1809 
18G9 
1884 
1884 
18at 
1875 
1884 

18J30 
18j<0 
1883 


al2, 710 

'ii6,'i2o' 


273,870 
1,009 


45,170 
e203,868 


941, 053 


30,  908 

"(V) 

282 

388, 704 

8,780 


97,  305 
674. 246 


890,  U82 


Sheep  and  ■     e-.}..^ 
lambs.      :     ^^''»«- 


.3.P41.r{4u 
9, 2.V!,  ILVl 

:{i.r».  4U0 

1,548.013 
22, 3U  1,504 
19, 18.5,3i]2 
26,534,035 

3, 477,  810 
73. 725 

2,  921,  (» 1 7 

8,  50(5, 108 
70:i,  521 

2,  077. 4*14 

0,180,000 
47,  5()S.  9Wi 

3. 620,  750 
10, 9:;o.  288 

1,4T.','194 

1, 680,  300 

367. 549 


5,127 
15 


2,492 


BOUTII  AMERICA. 


Arcentme  Kepuhlic !  1 8K3 

Chill '  1882 

Uruguay ■  la&i 

OTHER  COUN'TRICB. 

Orange  Free  SUtos !  1881 


23.  044 

*il. 

701 

r.:{. 

757 

:n), 

nuo 

ir.\. 

227 

1.  279. 

743 

5g;). 

G;i2 

0.  002. 

218 

i:!. 

(,[¥) 

•  ■ 

000 

200,  000  400,  000 


I 


2,249,011 

377,  8(H 

221.  1G3 

(),  073 

100,490 

27.  788 

:;4G 

30, 379,  871 

10.  020.  173 

6,  0!»0. 406 

1,547.001 

1,  720,  027 

i;{.  :;sj.(i75 
14,  or.j;.  200 

9,308,911 


08.  on.».  000 

7  1,0«. 0,000 

14.  :a:},  uuo 


5,  050,  301 


GoaU. 


2.721.541  I 

'     646.' 375* 

527, 417 

5.038.884 

0. 205, 791 

2. 403,  380 

1, 269, 122 

14,126 

dl79,602 

1,163.916 

420,  018 

971.085 

2.  310. 000 

0. 207,  666 

1.067,940 

2,  348.  602 

4.%4. 708 

101,020 

334, 515 


1.030,121 

47. 2.'56 
53.087 
17.358 
40, 181 
16,841 
2,775 

211,650 
231. 55H 
163.807 
20,  039 
57, 303 
200,083 


1,006.673 

236.af.2 

248.75.-. 

0.331 

1,466,657 

2,630.094 


1,836.663 

2, 016,  »7 

154.  ISO 

036.803 


1,374.805 
725,700 

3,813.000 
101,784 
322,861 
30G.055 


51,706 

0.417- 
0,086 

36,'o6o' 

132, 373 

2.').  843 

300,000 
14.116 
20, 000 

(n) 

3,293.033 

14.700 

1,800 

250,  000 
100,000 
100,000 


3, 000, 000 
(7) 


073,934 


a  Ilinnies  included  with  mules. 

b  Ahkoh  and  Iiiiinics  are  included  with  mules. 

cTln'SHaly.  wliii'li  h'.n\  luvouio  a  p.irt  of  the  Greek  Kinijtloin  sino«»  1.^77.  in  not  incliidrd  in  tbei«(*  fi2- 
nivs.  The  nnnibiir  of  8bte]>  iu  Tbc.'^salv  has  Inon  e.-*tiuiatc<l  at  1.500,(ioi«  iind  iho  numlMsr  of  soats  ut 
1.000.000 

d'l'ho  n;ruio«i  as  to  swine  are  for  J87.'>. 

♦;Tb'>  iitruxi.H  as  to  mnb  s  are  for  lh70. 

/'I  ho  li^rures  a'^  to  Tortujj.il  are  taken  from  Dr.  von  Neumann  S[iall.Ti-t'8  Vehrrniehten  der  H>I|. 
tt'irlhitcha/t,  Mhcrn  the  date  in  marke<l  with  an  int.erro;rat  ion  point,  an  in  thn  above  tables.  The  fl^^urcta 
UM  to  Mhee])  here  jriven  for  l*ortupal  and  those  as  to  cattle  for  the  same  country,  as  jiiven  on  tho  ]>ro- 
ceiUci;:  ]iapi\  are  identical  with  Ibo  ti^^nres  given  in  the  Statfsman't  Yuar  Jlook  as  for  1882. 

//  Not  int'liulin;;  INdand. 

h  hi  !>>.'»  Ontario  had  1,755,005  sheep  and  822,262  swine. 

I  In  lt<:^4  ]^rauitoba  had  6,431  sheep  and  44,901  swine. 

k  In  1875  Newfoundland  had  28,700  sheep. 

I  A{)]iroximattf. 

m  lucludinj;  303,030  sheep  and  15.635  swine  in  Bosuto  Land. 

nAccordinx;  to  the  Statesman' t  Tear  Book  for  188-4,  there  wore  in  Natiil  in  188L  70,080  Angpni 
coats  owne<l  by  European  residonta. 

o  Siie  note  k  on  ])rece<llnc  pa|;e. 

p  See  note  I  on  preceding  page. 

q  QoaU  are  iAoludod  with  ahMV. 
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INTEE5TATIONAL  DAIRT  STATISTICS. 

In  a  com]>!irisoD  of  dairy  prodacts  of  this  and  foreign  countries,  tbe 
uljuiidaiice,  uot  to  say  iirot'u»iou,  of  the  supply  of  the  Uuitcd  St:ites  of 
milk  !iml  its  products  is  clearly  manifested.  This  country  consun'es  17 
pounds  of  bncter  jwr  capita,  uot  to  mention  n  ponud  or  so  of  oleoniarga- 
line,  while  Europe  is  said  to  nseonly  5  pounds  per  head.  There  is  little 
nnifonnity  in  tho  rate  of  conBninption,  however,  of  difTcrent  countries. 
Tiio  assumed  nvtiragc  in  Great  Britain  is  13  ponifds,  8  in  Germany,  G 
in  Holland  and  Belgium,  i  in  Franco,  2  in  Itussia,  and  1  in  Italy.  Our 
average  is  apparently  increasing. 

The  production  of  milk  from  all  cows,  whether  on  farms  or  in  towns 
or  villages,  from  about  16,000,000  animals  kept  for  milk,  is  asBtmicil  to 
average  350  gallons  each  per  annum,  or  9S  gallons  per  ca]iita  of  popu- 
lation. Tho  aggregate  production  on  this  basis  is  5,000,000,000  gallons, 
of  which  3,000,000,000  gallons  (in round  numbers)  are  required  to  make 
1,000,000,000  pounds'  of  butter,  and  430,000,000  to  make  370,000.(00 
imunds  of  cheese,  leaving  2,170,000,000  gallons  for  nse  as  food  in  its 
natural  state.  Tiie  Stat«  averages  of  product  per  cow  vary  widely,  from 
475  gallons  per  annum  in  some  of  the  dairy  States  down  to  150  gallons 
in  some  of  the  extreme  Southern  States,  where  little  attention  is  given 
to  breed  or  feed,  or  the  production  of  butter  or  cheese. 

The  following  table  gives  the  exports  of  tho  past  ten  years,  both  of 
butter  and  cheese,  quantity  and  value : 


Our  butter,  OS  per  cent,  of  it  at  least,  is  eaten  at  home.  The  lower 
•Trades  only  are  inclnded  in  the  exports.  Half  of  the  i>rodnct  of  ISSTi 
v.iinld  sulliro  to  replace  the  exports  of  the  last  sixty-live  years.  In  ISIJI 
tiiere  wiis  ;in  exjiort  of  1,000,000  pounds,  and  this  annual  export  wns  not 
juiir'jiscd  uiiirc  ilian  50  per  cent,  in  the  next  lifteen  yenrs.  From  ].S:t5 
ifi  ISlo  tlwj  annual  export  dropped  to  less  than  half  a  million  iioniids, 
l.ntcr.  tlio  shipments  increased,  and  were  rarelv  less  than  i*,(tOO.O0fl  or 
n.oon.ooo  pounds  or  more  than  4,000,000.  until  I'SfiO.  after  wlncli,  during 
1  he  years  of  high  gold  premiums,  the  trade  reached  alient  IJii.iliiu.lHMt, 
l<>  f:ill  again,  fnim  l.SOO  to  ISTC,  to  ilgures  varying  ii-om  l,OltO,OUO  or 
L',tii»M'i'0  to  0,000,000  pounds. 

The  exports  of  chee.sc  are  more  important,  and  for  ten  years  have 
eoiistituted20  per  cent,  of  the  production.  Tho  average  annual  exports 
Hir  this  period  are  110,810,148  i>onnds,  valued  at  $12,750,730,  or  10.0 
cents  per  pound.  The  average  annual  value  of  exports  of  butler  and 
cliecso  for  ten  years,  is  $10,789,130. 
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A  glance  «at  tliis  table  will  sbow  why  there  is  not  an  nnlimited  de- 
mand for  surplus  dairy  products  abroad.  While  all  countries  reiK)rt 
exchanges,  in  a  small  way  usually,  the  only  European  countries  in  this 
table  that  return  net  imports  of  butter  are  the  United  Kingdom,  Nor- 
way, Belgium,  Portugal,  and  of  these  only  the  former  receives  any  con- 
siderable amount.  Cheese  is  received  by  Great  Britain,  France,  Italy, 
Belgium,  Denmark,  and  Austria,  mostly  by  Great  Britain,  as  in  the  case 
of  butter.  In  short,  already  99  percent,  of  the  butter  supply  of  Europe 
is  made  in  Europe,  and  SO  per  cent,  of  the  cheese. 

FOREIGN  CUSTOMS  IMPORTS. 

The  European  agent  of  the  Department,  Edmund  J.  Moffat,  esf|.,  dep- 
uty consul-general  at  London,  furnished,  in  the  spring  of  1SS5,  a  state- 
ment of  the  tariff  rates  of  principal  European  countries  upon  certiiin 
products  imported  from  the  United  States,  which  was  published  in  the 
May  report.  Changes  have  since  occurred  in  some  of  the  rates  of  France, 
Germany,  Switzerland,  and  Eussia,  which  render  necessary  a  publica- 
tion of  some  of  the  more  important  rates,  which  arc  given  as  follows : 

Import  duties, — Foreign  countries. 


Artlclet. 

AnsiriA- 
Unogary. 

Franco. 

Germany. 

Italy. 

Animals: 

Bulla 

per  bead.. 

•  •••••  ••••  UO  ■  •  • • 

•  «••••••••  liO>  •  •  • 

do.... 

do  ... 

do.... 

•  •••••••••  lav  •  •  *  • 

do 

do 

do 

$4  07 

1  63 

1  22 

81 

41 

20 

20 

lU 

10 

1  21 

1  21 

4  07 

81 

81 

10 

10 

21 

62 

4  07 

4  07 

4  07 

6  61 

6  61 

Free. 

8  54 
21  36 

$4  82.5 

2  31.6 

2  31. 6 

1  54.4 

77.2 

07.0 

19.3 

♦7  14 

$3  60 
3  60 

('0W8 

Youn;;  cattle 

Calvea 

SbcH^p 

GoatJi 

2  14. 2 

1  4J.8 
71.4 
23.  8 

Fl-M*. 

1  50 

1  20 

60 

04 

Lambs  .............. 

10.3                           11-0 

Kids 

10.3 

1  15.8 

19.3 

IIoKS 

rigs 

Horses  .............. 

1  42.8 
2:t.8 

4  7t{ 

2  :w 
2  lis 

23.8 
71.4 
71.4 

1  78.5 

4  7G 

50 

15 

4  00 

Mules  ............... 

...a..... .do.  ... 

1  20 

Assos  ............... 

do.... 

lOOkilogramB.. 
.'do 

•  •...•a...  do  .... 

30 

Grains: 

Indian  corn 

live 

Wheat 

Free. 

29 

57.0 

1  15.8 

3  00 

2  60to3  00 

1  20  to  1  60 

23 
23 
26 

Flour 

.... ......do. ... 

56 

Hops 

Uutt^r........... ........ 

•  ••••••••a  tlO  •   •  •  • 

..........do. 

20 
2  00to3  00 

C het'so  .................. 

4  70 
2  38 

3  00 

I^'iid      

do.... 

liacon  .. ............ 

do 

Cotton 

Tobacco : 

Leaf 

do 

..........do. ... 

Fice. 

Free. 

20  23 
23  80 
G4  2U 

4  70 

Frco. 
Piobibitcd 

Manufactured  ....... 

do.... 

..........do.... 

Ci^rars 

720  00 

1  35.1 
1  60 
1  6JL1 
90 

6  00 



40  UO 

Meat: 

1  CO 

Canned 

do.... 

Sailed  or  smoked.... 

do 

5  00 

v.';ii,-s 

bectoliitrs.. 

••••••••• 

til  42  to  19  04 
I               fl'J  01 

:3  00 

Sjiiiits  : 

AlfolKtl  and  brandy  . 
(Jlhtr  liquors 

,. do 

do... 



6  00 

5  00  to  10  00 

•  Govcrnuicnt  account  froo ;  private  account  prohibited. 


1 100  kilos. 


I  In  casks. 
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Import  dulics, — Foreign  co«/i/r<>«— Coutiuucd. 


Articles. 


Norway-  liUNnin 


!^paiu. 


•Swit/.oihiitil. 


Animalrt: 

Oxeu pur  head.. 

llalls <lo 

(JOTVg do 

Young  cattlo do 

Calves do 

Shoep do.... 

Goats .do 

Lambs do 

Kids do 

Hogs do  — 

I'igs do.... 

Ilorses do 

Mules do.. 

Assea do.. 

Grains: 

Indian  com 100  kilograms.. 

Hye  ...*.... do 

A^hcat do 

Xlonr do 

Hops do 

Batter do — 

Cheese do — 

Lard do 

Cotton ^ do 

lobnoco : 

Leaf do 

Manufactured do  — 

Cigars do — 

Meat: 

lYesh do 

Salted  or  smoked do 

Wines ■ lioctolilors.. 

Bpirits : 

Alchol  and  brandy do 

Oilier  liquors do 


>  lYcc. 


•U 


Free. 


$0  05.4 
05.4 
00 
32.5 

12  CO 


*24 


4.02 


*4  20 

*U  79 


sn  50 

40  20 
C7  00 


*1  10 
*37  50 

m 

t2  40 


:} 


:4  C5.  9 
;C  15 

J27  00 


33 


1  GS 

G  30 
3  02 
1  C8 

G4 
C4 

88 
1  32 


11  20 

7  20 

3  00 

30 


] 
12  70     ^  90.38  to $U.9(« 


tl  00  tol  GO 


5G 
10  00  to  30  00 

4  00 


19 
10 


2R 
10 
M 
58 
19 

0« 
06 
06 
94 
77 
58 
1  15 
28 
12 


28 
77 


Cwt. 


t  Pound. 


\  In  caslfs,  cwt. 


CONCLUSION. 


The  ])riiitecl  reports  of  this  brancli  of  the  De])artnieut  service,  for  tho 
year  1885,  consist  of  the  Annual  lieport  of  the  Statistician,  eleven  serial 
reports  of  cro|>  and  gcnerjil  statistics,  domestic  and  foreifi:!!,  and  a  de- 
scriptive catalogue  of  exhibits  of  charts  and  diagrams  at  the  New  Orleans 
Exposition.  An  investigation  of  the  status  of  irrigation  of  the  dry 
areas  of  the  Eocky  Mountain  system  lias  been  in  progress  and  is  nearly 
ready  for  j)ublication.  An  agricultural  survey  of  this  region  is  a  pres- 
ent necessity;  some  work  has  already  been  done  in  this  direction,  and 
a  more  general  and  systematic  effort  is  in  contemplation  as  facilities 
are  afforded.  It  has  already  b(*en  shown  that  the  resources  of  this  re- 
gion are  not  ])opularly  appreciated,  and  it  is  evident  that  future  sur- 
prises are  in  reserve  for  the  general  public. 

J.  11.  DODGE, 

iitatiatician. 

LlON.  oS^OUMAN   J.   COLMAN, 

Covuuinsioncr, 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANBIAL 

INDUSTRY. 


Silt :  I  liavo  tho  honor  to  transmit  herewith  lay  report,  which  con- 
tains a  statement  of  the  more  important  work  accomplished  by  the 
Bureau  of  Animal  Industry  during  the  past  year.  For  many  interest- 
ing details  connected  with  this  work,  and  for  the  reports  of  the  agents 
and  inspectors,  I  must  refer  you  to  the  Second  Annual  Eeport  of  tho. 
Bureau  of  Animal  Industry. 

D.  E.  SALMON,  D.  V.  M., 
Chief  of  the  Bureau  of  Animal  Industry. 

Hon.  NOEMAN  J.  COLMAN, 

Commissioner  of  Agriculture. 


ACTION  TAKEN  IN  REGARD  TO  PLEUROPNEUIMONIA, 

At  the  time  my  last  annual  report  was  submitted  there  was  in  prog- 
ress in  the  Western  States  the  first  outbreak  of  contagious  i)leuro-pneu- 
monia  which  had  ever  invaded  that  section  of  the  country.  Although 
the  disease  seemed  to  be  under  control  in  Ohio  and  Illinois,  there  were 
many  reasons  to  fear  that  some  infected  herds  might  have  escaped  dis- 
covery, and  there  were  grave  apprehensions  tliat  the  contagion  would 
be  allowed  to  spread  from  the  aftected  herd  in  Kentucky.  The  owners 
of  this  herd  assumed  an  unfriendl^^  attitude  towards  the  oflicers  of  tho 
Bureau  from  the  time  the  first  investigations  were  made,  and  were  so 
evidently  determined  to  sare  themselves  from  loss  without  regard  to 
the  safety  of  their  neighbors  or  that  of  the  country  at  large  .is  to  make 
it  reasonably  certain  that  the  trouble  would  be  disseminated  by  their 
cattle  in  spite  of  all  that  could  be  done  under  either  the  national  or  StJite 
laws  to  prevent  it.  They  employed  able  counsel  to  protect  their  inter- 
ests, and  demanded  com])lete  compensation  for  all  loss  to  which  they 
niiglit  be  subjected  in  elforts  to  isohite  the  contagion,  even  asking  that 
the  cost  of  feeding  the  herd  while  in  quarantine  should  be  assumed  by 
the  Bureau. 

The  inspections  in  theEastern  States  had  demonstrated  the  prevalenci* 
of  the  same  disease  in  the  viciuitj'of  New  York  City  and  Brooldyn,  and 
ill  parts  of  New  Jersey,  Pennsylvania,  Maryland,  the  District  of  Colum- 
bia, and  Virginia.  The  experiments  and  other  investigations  wrre  also 
i>u('ce.ssfulin  demonsferatiug  beyond  question  the  contagiousness  of  this 
allVctlon  and  its  identity  in  all  of  its  characters  with  the  contagious 
pleuro -pneumonia  of  Europe. 

in  this  report  the  history  of  these  outbreaks  and  tho  account  of  our 
investigations  will  be  resumed  at  the  point  where  it  was  necessary  to 
clo.se  them  last  year.    * 

rLEURO-PNEUMONIA  IN  KENTUCKY. 

* 

As  thei*e  was  no  law  among  the  statutes  of  Kentucky  which  had  been 
framed  with  such  an  emergency  in  view  as  occurred  by  the  introduction 
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of  lung  plagao  among  tLo  cattle  of  that  State,  many  of  the  citizens  ad- 
vocated an  extra  session  of  the  legislature  in  order  that  such  laws  might 
he  enacted.  They  argued  that  as  the  next  regular  session  would  not 
begin  nintil  after  a  period  of  more  than  a  year  had  elap^^ed,  the  spread 
of  the  malady  might  before  that  time  work  irreparaWeiiSjury  to  the  cat- 
tle interests  of  the  State. 

On  the  other  hand,  Governor  Knott  contended  that  the  common  law 
and  the  general  i)rovision  of  the  statutes  in  regard  to  distempered  cattle 
were  amply  sullicient  to  accomplish  all  that  could  possibly  be  done  bv 
legislation. 

The  following  letter,  which  I  find  in  the  Home  and  Farm^  a  paper  pub- 
lished at  Louisville,  Ky.,  in  its  is.sue  of  October  15,  1SS5,  gives  the  gov- 
ernor's views  so  clearly  that  it  is  inserted  as  a  document  of  great  iutc^ 
est  at  this  time: 

FKA^'K^ollT,  Ky.,  September  24,  1^5. 

To  the  honor ahle  judge  of  the  county  court  and  jusiicea  of  the  court  of  claims  of  FayetU 

County: 

Gknti^icmkn  :  I  am  this  nioiiiont  in  receipt  of  a  copy  of  your  rcsolntion  of  the  20th 
instant,  calling  my  attention  to  the  fact  that  the  disease  known  as  p]euro-])noamoDia 
ha^  made  its  appearance  in  an  cxtensiye  herd  of  cattle  near  Cynthiana,  in  Harrison 
County,  and  sn^jgesting  in  my  "experience  and  intellijijence  some  means  might  be  found 
to  aveVt  what  threatens  to  he  a  most  serious  calamity,  in  view  of  the  highly  conta- 
gious character  of  that  malady." 

Tendering  yon  my  sincerest  thanks  for  such  a  distinguished  indication  of  yonr  con- 
lidence,  I  have  the  honor  to  say  that  the  suhject  had  already  excited  my  liveliest 
interest,  and  I  had,  on  more  than  one  occasion,  exx)rcsscd  to  others  my  willingness  to 
do  anything  in  my  power  tliat  might  be  necessary  to  i)revtiit  the  spread  of  that  dis- 
astrous plague  in  our  State.  It  is  a  mistake,  however,  to  suppose  "  that  there  is  no 
law  in  existence  to  meet  the  gravity  of  the  occasion;"  on  the  contrary,  it  strikes nic 
that  the  law  is  amply  adequate  to  the  emergency. 

Should  the  owner  of  a  lierd  of  cattle,  known  to  be  infected  with  plearo-pDenroonia 
or  any  other  contagions  distemper,  keep  them  in  such  a  situation  as  would  bo  likely 
to  favor  the  communication  of  the  contagion  to  others,  he  would  bo  liable  to  indict- 
ment under  the  conmion  law  for  maint^aining  a  nuisance,  and,  upon  conviotioni  to 
punishuient  by  fine  and  imprisonment,  in  the  discretion  of  the  jury,  and  in  addition 
to  that  judgment  the  court  would  have  power,  if  the  oflenso  were  laid  with  a  contin- 
uandOj  to  order  that  the  nuisance  abate,  and  the  abatement  might  be  enforced,  if  jioc- 
essary,  even  \k}  the  destruction  of  the  proi)erty  from  which  the  nuisance  springs.  The 
court  would,  in  such  cases,  have  authority  to  order  the  sequestration  of  the  infected 
herd  until  all  liability  of  communicating  the  contagion  had  ceased,  or  its  destruction, 
as  the  circumstances  might  indicate  to  be  more  advisable. 

Even  private  citizens  may,  at  their  own  expense,  abate  a  public  nnisance,  thoagh 
they  would  be  comx>elled  to  answer  in  damages  in  case  they  should  resort  to  violence 
beyond  what  is  actually  needed,  or  the  fact  should  turn  out  to  be  insufBciont  to  an- 
thorizo  such  peremptory  intervention.  In  view  of  such  responsibility,  of  course  no 
private  citizen  of  ordinary  prudence  would  think  of  resorting  to  such  a  remedy  ex- 
ce])t  in  the  extrenicst  emergency,  especially  as  the  courts  have  i)ower  to  give  complete 
redress. 

In  addition  to  the  remedy  bv  penal  prosecution,  which  may  result,  as  I  have  already 
said,  not  only  in  the  lino  and  imprisonment  of  the  delinquent  owner  of  such  infected 
lierd,  but  the  seciuestration  or  destruction  of  the  herd  itself,  he  would  be  answerable 
in  damages  to  anyone  directly  injured  by  the  si)read  of  tlie  contagion,  after  the  facta 
of  its  existence  hud  come  to  his  knowledge. 

Besides,  you  will  observe,  by  reference  to  sections  4  and  G,  chapter  9,  general  stat- 
utes, that  if  a  justice  of  the  peace  be  informed  by  affidavit  that  the  owner  of  auy 
distemi>ered  catlhOias  ])ermitted  them  to  run  at  largo  outside  his  inclosnre,  or  has 
ilriveu  the  same  into  or  thnuigh  any  jKirt  of  this  CominonweaUh,  except  from  one  por- 
tion of  his  own  inclosure  to  another,  it  is  the  duty  of  such  justice  to  issue  his  order, 
in  the  n.amci  of  the  Commonwealth,  (commanding  the  owner  to  impound  them;  and  \i 
he  fail  or  refuse  to  do  so,  or  p(,'rniit  them  to  escape,  the  magistrate  has  power  to  order 
thtt  cuttle  to  bo  killed  and  buried  at  the  expense  of  the  owner. 

Jt  seems  to  me  that  if  these  remedies  are  insuflicii'nt  to  (jradicat^  or  to  prevent  the 
dissemination  of  pleuro-pneumonin,  it  would  be  dillicult,  if  not  impossible,  for  legis- 
lative wisdom  or  ingenuity  to  devise  any  that  wonhl  accomplish  these  ends. 

I  will  add  that  the  owners  of  the  herd  8uppf>sed  to  bo  infected  are  fully  aware  of 
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their  liAbility  nnder  the  ciroomstance^  and  have  aMoied  me  that  they  will  nee  every 
precaution  to  prevent  the  spread  of  the  dieeaae,  and  every  effort  in  their  power  to  ex- 
tirpate it  if  it  really  exists  among  their  cattle.  What  precautionary  me&ods  should 
be  taken  by  other  cattle  dealers  and  breeders  will  of  course  be  dictated  by  their  own 
prudence  and  intelligence.  The  only  suggestion  that  I  can  make  is  that  the  law 
should  be  rigidly  enforced  wherever  the  circumstances  require  it;  that,4f  anythiog, 
n-ill  insure  the  extirpation  of  the  disease,  as  it  must  result  in  the  destruction  of  the 
diseased  animals  themselves,  if  necessary. 
With  seutiments  of  great  respecti  I  am,  very  truly,  your  obedient  servant, 

J.  PROCTOR  KNOTT. 

It  will  be  seen  that  in  this  commanication  Governor  Knott  points  oat 
a  coarse  of  procedure  which,  if  enforced,  would  seem  to  inevitably  lead 
to  the  annihilation  of  all  dangerous  cattle  in  the  State.  As  a  matter  of 
fact  it  was  not  enforced.  The  diseased  cattle  were  handled  so  recklessly 
that  many  others  were  infected ;  the  plague  notoriously  existed  in  ttte 
herd  of  Messrs.  Frisbie  &  Lake  for  month  after  month,  endangering 
the  stock  of  their  neighbors  and  causing  burdensome  restrictions  to  be 
placed  upon  the  cattle  trade  of  the  whole  State,  but  no  legal  measures 
were  adopted  in  accordance  with  the  plan  so  forcibly  outiined  by  the 
governor.  Whether  this  action  was  deferred  because  of  the  intimation 
in  the  above  letter  that  the  parties  enforcing  this  law  ^'  would  be  com- 
pelled to  answer  in  damages  in  case  they  should  resort  to  violence  be- 
yond what  is  actually  necked,  or  the  fact  should  turn  out  to  be  insuffi- 
cient to  authorize  such  peremptory  intervention,"  or  whether  it  was 
because  of  a  general  feeling  that  the  measures  indicated  were  not  as 
practical  and  efficient  as  the  governor  thought,  is  not  clear,  but  it  is  be- 
lieved that  both  of  these  reasons  had  considerable  influence. 

The  Department  received  many  letters  from  citizens  of  Kentucky 
stating  that  the  infected  cattle  were  not  isolated  sufficiently  to  prevent 
the  spread  of  the  contagion,  that  some  cows  believed  to  be  affected  were 
allowed  to  mingle  with  other  cows  belonging  to  citizens  of  Gynthiana, 
and  asking  that  an  inspector  be  sent  there  to  watch  the  course  of  events 
and  to  do  whatever  was  possible  towards  checking  the  disease,  until 
more  efficient  and  practical  legislation  could  be  enacted  either  by  Con- 
gress or  the  State  legislature.  In  view  of  the  great  amount  of  property 
threatened,  and  the  possibility  of  violations  or  evasions  of  the  act  of 
Congress  prohibiting  the  movement  of  affected  animals  from  one  State 
or  Territory  into  another,  it  was  deemed  advisable  to  accede  to  these 
requests.  Accordingly  Dr.  H.  A.  Woodroffe,  a  gentleman  who  was  well 
recommended  for  professional  ability,  and  who  had  acquitted  himself 
with  credit  in  the  English  veterinary  service,  was  appointed  December 
3,  1884,  and  instructed  to  proceed  at  once  to  Kentucky.  He  was  to  con- 
sult with  the  leading  stock-owners,  to  keep  a  supervision  of  the  cattie 
about  Cynthiana,  and  to  inform  the  Department  of  any  violation  of  the 
law,  or  of  any  movement  of  cattie  that  there  was  reason  to  believe  had 
been  exposed  to  the  contagion. 

On  Saturday,  December  27,  1884,  a  letter  was  received  at  the  Depart- 
ment from  Dr.  Woodroffe  stating  that  Messrs.  Frisbie  &  Lake  were 
about  to  make  a  large  shipment  of  animals  from  their  herd  to  the  State 
of  Texas,  and  that  he  had  given  them  a  certificate  of  health  after  hav- 
\ns  made  an  examination  of  them.  The  Chief  of  the  Bureau  was  then 
absent  in  New  York,  where  he  had  gone  on  official  business,  but  was 
expected  in  his  office  on  Monday  morning.  His  immediate  return  was 
delayed,  however,  by  serious  illness,  which  prevented  any  attention  to 
business  for  nearly  a  week.  As  a  consequence,  no  action  was  taken  to 
prevent  the  shipment  of  these  cattle  until  Fridaj^  January  2,  1885,  at 
which  time  the  Commissioner  of  Agriculture  notified  the  owners  and  the 
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agent  of  the  Kentucky  Central  Bailroad  not  to  move  them  xrithont  a 
permit  Irom  this  Department. 

This  action  was  taken  because,  lirst,  in  the  conference  of  Kentucky 
cattle-breeders,  held  in  Lexington,  Ky.,  September  10,  1884,  Messrs. 
Frisbie  &  Lake,  through  their  counsel,  were  reported  to,  have  raado 
this  statement : 

On  the  15th  iustant,  they  received  a  letter  from  Carman,  ActiDC  Commissioner  of  Ag- 
ricnlture,  and  afterwards  from  Govovnor  Knott,  to  make  no  sal^.  Wednesday  they 
noticed  several  cattle  sick,  and  Dr.  llagyard  wau  sent  for  and  slaughtered  a  cow,  auil 
discoYered  the  presence  of  pleuro-]^neumonia.  Since  then  several  others  have  taken 
siok,  and  have  been  in  contact  with  the  herd,  which  numbers  upwards  of  200  ani- 
mals.*—(Ctnoinna<i  Commercial  Gazette^  September  21,  l&i34.) 

Secondly.  In  a  letter  to  the  Department,  dated  September  18, 1884, 
Messrs.  Frisbie  &  Lake  wrote : 

Our  herd  consists  of  about  250  head,  and  all  of  them  had  an  opportunity  to  taketho 
disease  if  contagious.  (First  Annual  Ifeport  of  Bureau  of  Animal  Industry,  1884,  p. 
32.) 

Thirdly^  On  September  24, 1884,  the  Chief  of  this  Bureau  visited  the 
farm  of  Mr.  Lake,  of  which  A.  T.  Fitzwater  was  tenant,  and  upon  which 
a  part  of  these  animals  were  kept,  and  found  there  running  with  the 
remainder  of  the  cattle  on  the  farm  two  animals  which,  on  examination 
of  the  lungs,  presented  very  plain  symptoms  of  x)leuro-pneumonia,  and 
others  which  were  not  examined,  but  which  did  not  api)ear  well,  and 
which  were  believed  at  the  time  to  be  suffering  from  the  same  disease. 
Mr.  Frisbie  was  present  at  this  examination,  and  expressed  the  opinion 
that  a  considerable  number  were  more  or  less  affected.  Indeed,  at  the 
time  of  this  visit  no  one  questioned  the  fact  that  the  unregistered  as  well 
as  the  registered  cattle  had  been  exposed  and  were  sickening,  and  when 
the  stockmen  of  the  State  attempted  to  raise  money  to  purchase  and 
slaughter  this  herd  they  appraised  the  unregistered  as  well  as  the  reg- 
istered, and  they  did  this  because  of  the  statement  of  Messrs.  Frisbie 
&  Lake  that  all  were  infected. 

These  facts  were  deemed  sufficient  to  justify  the  holding  of  the  herd 
in  Kentucky  until  a  longer  period  had  elapsed,  even  though  the  inspect* 
ors  had  been  unable  to  lind  any  traces  of  disease  by  a  careful  and  thor- 
ough examination.  The  examination  actually  made,  it  was  learned 
afterwards,  was  a  very  superficial  one,  less  than  half  of  the  apimals  in 
the  herd  being  eanglit  for  this  purpo.se. 

January  3,  ISS.*),  telegrams  were  received  from  Dr.  Woodrofle  and 
Frisbie  &  Lake,  stating  that  the  cattle  had  already  been  shipped,  that 
I  hey  were  healthy  and  for  six  months  had  been  miles  away  from  the 
•liseasc(l  herd.  A  telegram  was  immediately  sent  to  the  governor  of 
-exas,  notifying  him  of  the  facts  in  regard  to  the  shipment  of  this  herd 
and  recommending  (]naraiitine  and  eareful  supervision  of  the  animals 
lor  tliree  months  after  their  arrival. 

January  4,  Dr.  Woodrotle  telegra]»hed  that  he  had  received  informa- 
tion that  Dr.  V.  1>.  Hamilton,  ])resident  of  the  Jersey  Breeders' Associ- 
ation, of  Jackson,  Tenn.,  had  shipped  to  that  place,  by  way  of  Lexing- 
ton, 154  registi*red  Jersey  cows  and  calves  from  the  infected  herd  of  Fris- 
bie &  Lake;  also  that  Frisbie  &  Lake's  shii)ment  to  Texas  consisted  of 
125  head  of  unregistered  Jerseys. 

Cpon  the  receipt  of  information  that  animals  undoubtedly  affected 
with  i)louropneumonia  had  been  taken  from  the  herd  of  Frisbie  &  Lake 
to  Tennessee,  the  governor  of  that  State  was  at  once  notified  of  the  fact, 
and  Dr.  Hamilton  and  the  railroad  agents  at  Jackson,  Tenn.,  were  no- 
tilled  that  any  shipment  of  these  animals  from  Tennessee  into  any  other 
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State  would  render  tbo  shipper  liable  to  tlie  penalty  prescribed  in  the 
animal  indu»try  law. 

In  order  to  learn  the  condition  of  the  cattle  shipped  to  Texas  and  to 
furnish  such  veterinary  assistance  as  might  be  needed,  Dr.  Tnimbower, 
an  inspector  of  the  Bureau,  was  ordered  to  proceed  to  Austin  and  keep 
a  8uper\ision  over  the  Frisbie  &  Lake  cattle,  and  to  consult  Avith  the 
p:overnor  as  to  what  measures  could  be  taken  to  hold  them  in  quaran- 
tine until  they  could  be  safely  sold. 

On  the  9th  of  January  Dr.  Woodroffe  reported  that  the  shipment  to 
Texas  consisted  of  125  head  of  cattle,  of  which  112  were  unregistered 
cows  and  heifers,  and  13  were  registered  bulls ;  that  tliey  were  taken 
from  three  different  farms  near  Oynthiana,  as  follows :  11  cows  and 
heifers  (unregistered)  from  the  farm  of  John  Moore,  G  miles  from  Oyn- 
thiana 5  51  heifers  (unregistered),  3  bulls  (registered)  from  the  farm  oc- 
cupied by  George  Mitchell,  6  miles  from  Oynthiana;  60  cows  and  heif- 
ers (unregistered),  10  bulls  (registered)  from  the  farm  occupied  by  A. 
T.  Pitzwater  as  tenant  of  J.  K.  Lake,  3  miles  from  Oynthiana.  None  of 
these  animals  were  sold  previous  to  shipment,  and  all  were  sent  to  Fris- 
bie &  Lake,  Austin,  to  be  offered  for  sale  there  at  the  expiration  of  thirty 
days. 

As  an  explanation  of  his  action  in  giving  a  certiUcate  of  health,  Dr. 
Woodroffe  wrote : 

At  the  timo  I  granted  the  certificate  I  was  not  aware  that  yon  and  the  Commiflsloner 
of  A^icaltnre  had  prohibited  the  movement  of  the  unrc^stered  cattle,  they  being  lo- 
cated on  different  farms,  fuUy  9  miles  from  where  tlie  infected  herd  was  kept.  Meaars. 
Frisbie  &  Lake  haying  mentioned  to  me'casnaUy  that  they  were  going  to  ship  some 
unregistered  stock  to  Texas,  I  expressed  a  desire  to  see  them,  thinking  that  as  I  was 
on  the  spot  it  was  my  duty  to  inspect  cattle  in  the  neighborhood  before  being  shipped 
to  another  State.  Messrs.  Frisbie  &  Lake,  acting  under  the  advice  of  their  attorneyi 
Judge  West,  at  first  protested  against  my  inspecting  these  cattle,  stating  that  they 
had  already  been  examined  and  passed  by  Dr.  Hagyard,  of  Lexington,  whomyoa  had 
recommended  to  them,  making  it  a  Government  transaction.  Having  satisfied  me 
that  the  cattle  referred  to  had  not  been  exposed  to  the  infected  Herd  by  prodaoing  the 
affidavits  of  a  number  of  reputable  reoidents  in  Harrison  County,  I  consented  to  glTe 
them  a  certificate  of  health,  provided  I  did  not  detect  any  traces  of  plenro-pnenmonia 
or  other  contagious  diseases  among  them.  Mr.  Frisbie  then  drove  me  out  to  the  dif- 
ferent farms  where  the  cattle  were,  about  9  miles  from  the  town,  and  after  a  careful 
examination  I  found  them  free  from  any  appearances  of  disease  and  gave  the  owners 
a  certificate  to  that  efiect,  a  copy  of  whicn  I  forwarded  you  with  m^  report  the  fol- 
lowing  day,  thinking  it  would  reach  you  before  the  cattle  were  shipped.  It  never 
entered  my  head  that  there  would  be  any  question  raised  in  the  matter;  otherwise  I 
would  have  telegraphed  at  once. 

It  will  be  noticed  that  Dr.  Woodroffe  states  that  the  unregistered 
cattle  were  from  farms  located  ''fully  9  miles  from  where  the  infected 
henl  was  kept,"  and,  further  on,  that  Mr.  Frisbie  accomi)anied  him  "  to 
the  different  farms  where  the  cattle  were,  about  9  miles  from  the  town.^ 
r.y  reference  to  an  earlier  paragraph  in  the  same  letter  it  will  be  seen 
that  one  of  these  farms  was  located  but  3  miles  from  town  and  the 
other  two  but  G  miles.  The  latter  statement  is  the  correct  one.  It  will 
also  be  observed  that  CO  of  the  animals  shipped  were  from  Mr.  Lake's 
1:11  in,  of  which  A.  T.  Fitzwater  was  tenant.  This  farm  was  but  3  miles 
iioni  town,  and  probably  not  more  than  2  miles  from  Mr.  Lake's  home 
[)hice,  where  a  part  of  the  sick  cattle  were  kept.  The  attention  of  the 
reader  is  directed  to  these  incorrect  statements  to  prevent  his  being 
misled  as  to  the  actual  condition  of  affairs. 

Tliere  seems  to  be  little  reason  to  doubt  that  Dr.  Woodroffe  was  de- 
ceived by  ^lessrs.  Frisbie  &  Lake  as  to  the  relation  of  Dr.  Hagyard  to 
the  Dei)artment  of  Agriculture.    He  stated  that  ho  was  shown  a  tele 
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gram  from  the  Ohief  of  the  Barean  of  Animal  Industry  adyising  the  em- 
ployment of  Dr.  Hagyard,  and  supposed  that  owing  to  his  (Dr.  "Wood- 
roffc's)  a^ence  in  Ohio,  Dr.  Hagyard  had  been  temporarily  employed  by 
the  Department  to  make  this  examination.  As  a  consequence  bis  own 
inspection  was  less  thorough  than  it  would  have  been,  and  he  gave  a 
(rertilicate  of  health  which  he  probably  would  not  have  given  had  he 
understood  that  Dr.  Hagyard  was  recommended  to  Messrs.  Frisbie  & 
Lake  for  an  entirely  different  puri)ose. 

As  this  telegram  was  afterwards  used  by  Messrs.  Frisbie  &  Lake 
in  their  advertisements  and  newspaper  articles,  and,  by  omitting  or  in 
some  cases  changing  the  date,  was  made  to  produce  the  same  impres- 
sion upon  the  readers  that  it  had  produced  upon  the  mind  of  Dr.  Wood- 
roffe,  it  is  well  to  give  an  explanation  of  the  circumstances  under  which 
it  was  sent. 

When  the  Chief  of  this  Bureau  visited  Oynthiana,  in  September,  1884, 
a  number  of  sick  animals  were  found  among  the  herd  of  unregistered 
cattle,  and  Mr.  Frisbie  was  then  advised  to  have  every  animal  in  this 
herd  carefully  examined  and  the  healthy  ones  removed  from  contact 
with  any  that  presented  the  least  signs  oi'  disease.  At  that  time  nego- 
tiations were  in  progress  with  the  stockmen  of  the  State  who  were  try- 
ing to  raise  enough  money  to  purchase  and  slaughter  all  the  cattle  be- 
longing to  Messrs.  Frisbie  &  Lake,  and  the  last-named  gentlemen  did 
not  consider  it  to  their  interest  to  have  such  a  separation  made.  It 
soon  became  evident,  however,  that  a  sufficient  amount  of  money  could 
not  be  raised  to  purchase  the  cattle,  and  then  the  owners  seem  to  have 
concluded  that  their  best  plan  was  to  separate  the  sick  from  tie  well 
ones,  according  to  the  advice  mentioned  above.  For  this  purpose  the 
following  telegram  was  sent : 

Cynthiana,  Ky.,  September  27,  IS&L 
Dr.  D.  E.  Salmon,  Chicago,  III. : 

We  desire  to  ioolate  all  the  affected  cattle  in  car  four  herds.  When  can  you  oomo 
and  inspect  theiti  t    Answer. 

FRISBIE  &  LAKE. 

There  are  two  points  in  this  telegram  to  which  attention  is  particu- 
larly directed.  In  the  first  place  the  object  of  the  inspection  as  stated 
in  this  telegram  was  to  enable  them  to  isolate  the  affected  cattle.  It 
was  not  to  have  cattle  inspected  for  the  purpose  of  shipping  them  to 
Texas  or  to  any  other  locality,  and  at  that  time  I  had  never  received- 
any  intimation  that  they  expected  or  desired  to  make  any  shipments. 
In  the  second  place,  they  admit  in  this  telegram  having  at  that  time  four 
infected  herds.  One  of  these  1  understand  to  be  the  herd  of  unregis- 
tered cattle  on  the  farm  of  Mr.  Lake,  of  which  A.  T.  Fitzwater  was 
tenant. 

At  the  time  this  telegram  was  received  it  was  impossible  for  the  Chief 
of  the  Bureau  to  return  and  make  the  desired  inspection,  and  all  of  the 
inspectors  in  the  employ  of  the  Bureau  were  engaged  in  important  work 
from  which  they  could  not  be  spared ;  the  following  reply  was,  there- 
fore, sent  to  Messrs.  Frisbie  &  Lake's  telegram : 

Unitkd  States  Department  of  Agriculture, 

Washington,  D,  C,  October  8,  1884. 
Frisbie  &  Laks,  Cynthiana,  Ky, : 

Find  I  have  no  one  that  can  be  spared  now  to  examine  your  herd.  Advise  employ- 
■lent  of  Dr.  Halyard. 

D.  £.  SALMON, 
CJU^  </  the  Bureau  of  Animal  litdueirg. 
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That  is.  Dr.  Hagyard  was  recommended  to  Frisble  &  Lake  as  the 
most  available  man  for  them  to  employ  as  a  private  practitioner  aud 
for  the  purpose  of  secoring  their  private  interests.  The  difference  in 
the  dates  of  the  two  telegrams  is  due  to  the  former  being  received  at 
Chicago  and  the  answer  having  been  delayed  until  my  retorn  to  Wash- 
ington. Dr.  Hagyard  did  not  represent  this  Department  in  any  degree, 
nor  did  he  have  any  authority  to  inspect  any  cattle  in  behalf  of  the  De- 
partment, or  to  give  certificates  of  health  which  would  relieve  the 
owners  of  any  responsibility  which  they  were  under,  because  of  restric- 
tions imposed  in  accordance  with  the  act  establishing  the  Bureau  of 
Animal  Industry. 

On  the  11th  of  January  Dr.  Trumbower  wrote  from  Austin  that  he 
had  called  on  Oovernor  Ireland,  and  that  the  governor  stated  that  he 
could  do  nothing  and  would  not  interfere  in  the  matter.  Dr.  Trumbower 
stated  that  Mr.  Frisbie  declined  to  allow  him  to  make  an  examination 
of  the  herd  unless  he  would  agree  to  give  a  certificate  of  health  in  case 
he  failed  to  find  any  cases  of  pleuro-pneumonia.  This  he  could  not 
agree  to  do,  owing  to  the  fact  that  if  the  cattle  had  been  exposed  before 
shipment  to  the  contagion  of  this  disease  they  might  contract  it  within 
a  short  time,  even  if  at  the  time  of  examination  they  showed  no  symp- 
toms. Mr.  Frisbie  informed  Dr.  Trumbower  that  he  had  only  shipped 
124  head  and  that  5  of  these  had  died  in  transit. 

A  few  days  later  Dr.  Trumbower  was  recalled  from  Austin  by  order 
of  Commissioner  Loring  on  account  of  the  protests  made  by  Frisbie  & 
Lake's  counsel.  These  gentlemen  pretended  to  believe  that  Dr.  Trum- 
bower was  prejudiced  against  them,  and  through  their  counsel  asked 
that  any  inspection  of  their  cattle  should  be  made  by  the  Chief  of  the 
Bureau.  Accordingly  I  left  Washington  January  20,  reaching  Cynthi- 
ana,  Ky.,  on  the  2l8t.  Mr.  Lake  stated  that  they  still  had  about  17  head 
of  the  unregistered  cattle,  among  which  were  some  of  the  most  unthrifty 
ones  at  Cyntliiana.  I  desired  to  see  and  examine  these  animals  in  order 
that  a  definite  conclusion  might  be  reached  as  to  whether  they  were 
actually  affected  with  pleuro-pneumonia,  but  acting  with  the  advice  of 
his  counsel  Mr.  Lake  absolutely  refused  to  idlow  such  an  examination. 
They  placed  this  action  upon  the  ground  tiiat  in  no  ev€fnt  could  the 
Government  grant  them  any  relief,  and  that  every  examination  was 
liable  to  do  them  injury  by  revealing  the  presence  of  disease,  or  pos- 
sibly by  a  mistaken  diagnosis  such  as  any  one  might,  in  their  judg- 
ment, make.  When  his  attention  was  called  to  the  shipment  to  Texas 
ftx)m  this  herd,  the  suspicion  that  these  animals  were  under,  the  vast 
injury  that  might  be  done  to  the  cattle  industry  of  the  nation  by  the 
dissemination  of  the  plague,  and  that  a  regard  for  his  own  interests,  as 
well  as  for  that  of  the  country  at  large,  would  seem  to  make  an  investi- 
gation very  desirable,  he  simply  replied  that  they  did  not  consider  it  to 
their  interest  to  have  such  an  inspection  made. 

To  remove  one  point  raised  in  his  objections  to  inspection,  I  then  of- 
fered that  in  case  any  one  of  the  unregistered  animals  presented  any 
signs  of  disease  upon  examination,  and  he  was  dissatisfied  with  the  di- 
agnosis, that  I  would  buy  and  slaughter  the  animal  in  the  presence  of 
properly  qualified  witnesses,  and  thus  definitely  settle  the  question 
upon  its  merits.  This  proposition  was  also  rejected.  Not  being  able  to 
accomplish  anything  at  Cynthiana,  I  proceeded  the  following  day  to 
Jackson,  Tenn.,  to  investigate  the  condition  of  the  animals  sMpped  there 
from  Frisbie  &  Lake's  herd. 
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INVESTiaATIONS  IN  TENNESSEE. 

On  January  24,  on  examination  of  the  cattlo  at  Jackson  revealed  tbe 
following  conditions : 

Constance  (No.  61). — Slight  dullness  on  percussion  over  tlie  lower  part  of  tbo  right 
lung.    Otherwise  no  abnormal  symptoms. 

No.  2. — Dullness  and  slight  creaking  over  the  posterior  part  of  right  lung. 

No.  136, — Fawn  calf.  Increased  respiratory  murmur  over  the  left  lung.  Crepita- 
tion over  the  whole  of  right  lung,  with  creaking  sound  over  the  upper  portioUi  and 
loss  of  respiration  and  dullness  over  the  lower  posterior  portion. 

No.  28. — ^Loud  and  harsh  respiration. 

No.  153. — Increased  respiratory  sounds  on  left  side  and  decreased  on  right  side. 

No.  22. — ^Dullness  over  posterior  part  of  right  lung. 

No.  31. — Dullness  over  left  lung,  with  creaking  sound  and  diminished  respiration ; 
creaking  over  posterior  part  of  right  lung. 

Dull  (name  not  known). — ^No  abnormal  signs. 

No.  19. — Lungs  and  respiration  normal. 

Best  Begards  (No.  89).--!DuIlness  and  loss  of  respiration  over  the  lower  posterior  per* 
tlon  of  the  right  lung. 

Careless  Loss  (No.  85). — Abnormally  loud  respiration. 

Nos.  199, 23, 94,  and  68  (Balky).— Normal  respiration. 

Flora  of  Orange  Feel, — Can  lind  no  signs  of  disease. 

No.  8G. — ^Dullnoss,  loss  of  respiration,  and  cooing  sound  over  the  lower  part  of  right 
lung. 

Chiokapie* — Dullness,  loss  of  respiration,  and  crepitation  over  lower  part  of  right 
lung. 

Ahsoloma, — ^Apparently  in  good  health. 

Miss  Meadows. — Dullness  over  the  whole  left  lung  with  wheezing  respiration  oyer 
the  superior  portion. 

Three  calves. — ^No  signs  of  disease. 

This  herd  at  Jackson  was  kept  in  close  quarantine  by  tbe  owners^  and 
was  soon  taken  in  charge  by  the  State  authorities. 

No  farther  veterinary  inspections  were  made  of  this  herd  until  De- 
cember 2  and  3, 1885,  when,  by  request  of  the  governor,  Dr.  Wray  was 
directed  to  make  a  thorough  examination  of  each  animal.  The  reports, 
more  or  less  indirect,  which  had  been  received  up  to  that  time  were  to 
the  effect  that  no  symptons  of  disease  had  been  observed,  and  that  the 
owners  were  becoming  impatient  to  have  the  quarantine  restrictions  re- 
moved. This  also  seems  to  have  been  the  understanding  of  the  State 
Live  Stock  Commission,  as  they  had  reached  the  conclusion  that  Vtds 
herd  might  safely  be  released. 

Dr.  Wray's  investigations  brought  out  the  fact  that  one  calf  had  died, 
and  was  supposed  to  have  had  lung  disease,  although  no  post  mortem 
examination  was  made.  He  also  found,  by  an  examination  of  the  indi- 
vidual animals,  that  there  were  at  that  time  nine  chronic  cases  of  pleuro- 
pneumonia. The  names  of  tbe  affected  ones  were:  Sobrinette,  Care- 
less Lass,  Flora  of  Orange  Peel,  Chickapie,  Miss  Meadows,  Floss  Law- 
rence, Nora  Lawrence,  Fancy  Cruiser,  and  Cicero  Sunbeam.  At  the 
time  this  herd  was  examined  by  the  Chief  of  the  Bureau  the  njinu»« 
could  not  all  be  obtained  and  the  numbers  were  taken,  so  it  cannot  be 
determined  how  closely  the  two  examinations  corresponded.  Dr.  Ham- 
ilton informed  Dr.  Wray  that  our  conclusions  were  the  same  in  every 
case  with  the  exception  of  Sobriuette.  This  cannot  be  the  case,  liow- 
ever,  as  in  the  first  examination  but  seven  affected  ones  were  found.  It 
seems  likely,  therefore,  that  two  or  more  animals  had  been  mildly  at- 
tacked during  the  period  that  elapsed  between  these  examinations. 
The  death  of  the  calf  confirms  this  conclusion. 

These  facts  illustrate  the  difficulty  of  decidmg  at  what  time  ai.quaran- 
tine  can  be  safely  raised  when  the  animals  are  not  kept  under  constant 
veterinary  supervision.    Even  a  slight  attack,  that  might  escai>e  the 
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notice  of  the  owner,  would  be  sufficient  to  start  fresh  outbreaks  if  the 
herd  were  released  and  allowed  to  mingle  with  other  cattle  within  six 
months  or  a  year  afterwards.  It  is  such  facts  as  these  that  have  con- 
vinced the  experienced  authorities  of  the  various  countries  of  Europe 
that  the  ouly  safe  way  to  deal  with  pleuro-pueumonia  is  to  destroy  every 
animal  which  has  been  exposed  to  it  before  there  can  be  an  opportuuity 
of  miiigliug  with  uninfected  cattle. 

I3y  advice  of  Dr.  Wray  the  State  commissioner  made  arrangements 
under  which  tliis  herd  will  bo  held  in  quarantine  until  October  1, 18SG. 

INVESTIOATIONS  IN  TEXAS. 

Leaving  Jackson,  Tenn.,  January  25,  1885, 1  reached  Austin,  Tex., 
January  27.  There  was  here  a  public  sentiment  of  decided  hostility  to 
the  Bureau  of  Animal  Industry,  an  evident  feeling  that  Mr.  Frisbie,  who 
was  there  in  charge  of  his  cattle,  was  a  greatly  wronged  man,  aud  that 
there  was  no  reason  for  entertaining  a  suspicion  of  danger  in  regard  to 
his  herd.  This  feeling  had  been  worked  up  by  and  was  based  upon  affi- 
davits made  by  George  W.  Mitchell,  A.  T.  Fitzwater,  James  H.  Waits, 
J.  B.  and  J.  R.  Stevens,  and  John  W.  Moore,  in  which  it  was  stated  that 
Messrs.  H.  D.  Frisbie  aud  J.  K.  Lake,  who  comprised  the  firm  of  Fris- 
bie &  Lake,  were  known  by  them  to  be  reliable  gentlemen,  that  they 
had  seen  portions  of  the  herd  of  cattle  shipped  to  Texas  frequently  dur- 
ing the  past  six  months,  that  they  had  not  known  of  a  single  case  of 
disease  among  them  during  that  time,  and  expressing  the  belief  that 
these  animals  were  free  from  disease,  and  had  been  so  during  the  time 
mentioned.  As  the  unregistered  animals  in  question  had  been  ux>on  the 
farms  and  in  the  care  of  George  W.  Mitchell,  John  W.  Moore,  and  A. 
T.  Fitzwater,  these  affidavits  of  their  soundness  carried  conviction  with 
them ;  they  were  distributed  as  a  part  of  Frisbie  &  Lake's  advertise- 
njents,  and  were  used  in  the  editorials  of  the  local  newspapers.  I  was 
not  able  to  understand  how  gentlemen  who  have  any  reganl  for  their 
reputation  conkl  sign  such  statements  or  make  such  affidavits  in  view 
of  the  facts  above  related.  It  is  evident,  however,  that  such  pa])ers 
would  have  a  very  great  eftect  in  shaping  the  opinions  of  those  who  had 
not  been  conversant  with  the  history  of  the  herd  as  detailed  above. 

In  connection  with  these  affidavits  it  may  be  of  interest  to  state  that 
I  met  3Ir.  O.  A.  Woods,  of  Cynthiaua,  in  that  town  on  February  7, 1885, 
and  in  the  course  of  a  conversation  in  regard  to  the  cattle,  he  stated  to 
lue  that  lie  and  ^Ir.  H.  Kedmond,  jr.,  were  out  hunting  on  Thanksgiving 
Day,  that  they  crossed  the  farm  of  J.  K.  Lake  on  the  far  side  of  the  river 
(the  one  tenanted  by  A.  T.  Fitzwater),  and  that  they  there  and  then 
saw  one  of  the  Jerseys  lying  dead  in  the  field.  Mr.  Woods  had  no  in- 
lercst  in  tlio  matter,  and  simply  made  this  as  a  statement  of  fact.  There 
is,  consequently,  upon  the  one  side  the  adnji.vsion  of  Frisbie  &  Lake 
at  the  nieetin;^  of  stockmen,  and  in  their  lettei*  of  JSei)rember  18  to  the 
Departnient,  that  their  whole  herd  of  250  head  had  been  exposed ;  there 
is  tlie  fact  that  the  Chief  of  the  Bureau  of  Animal  Industry  found  sick 
cattle  at  the  farm  tenanted  by  Fitzwater  on  September  24 ;  there  is  the 
admission  of  four  affected  herds  in  Frisbie  &  Lake-s  telegram  of  Sep- 
tember 27,  and  there  is  the  statement  of  Mr.  Woods  that  he  saw  one  of 
the  animals  on  the  farm  occupied  by  Fitzwater  lying  in  the  field  dead 
on  Thanksgiving  Day.  On  the  other  side  there  are  the  affida\its  alluded 
to  above,  that  none  of  the  cattle  on  this  farm  had  been  sick  during  their 
sojourn  there. 

On  the  evening  of  January  27, 1885, 1  had  an  interview  with  Mr.  Fris- 
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bie  in  the  hotel  at  Austin,  Tex.,  in  presence  of  Maj.  F.  P.  Holland, 
editor  of  the  Texas  Farm  <md  Ba/nchj  and  of  Colonel  Gardwell,  of  the 
Austin  Statesman.  At  this  interview,  Mr.  Frisbie  asserted  with  the 
most  positive  emphasis  that  none  of  the  unregistered  Jerseys  had  ever 
been  exposed  to  pleuro-pneumouia ;  that  he  never  had  admitt^  their 
exposure:  that  none  of  them  had  ever  been  sick ;  that  in  regard  to  the 
two  which  I  had  picked  out  as  sick  on  the  farm  occupied  by  Fitzwater, 
his  understanding  was  that  these  only  had  weak  lungs,  that  they  were, 
however,  immediately  separated  from  the  remainder  of  the  herd  ana 
nkd  never  shown  any  further  signs  of  sickness.  He  then  asked  me 
that  in  case  he  permitted  an  inspection  of  the  herd  then  in  Texas,  and 
I  found  no  cases  of  pleuro-pneumonia,  if  I  would  give  him  a  clear  bill 
of  health  for  them.  My  reply  was  that,  being  satisfied  that  a  number 
of  the  animals  had  recently  been  exposed  to  pleuropneumonia  and 
were  liable  to  show  the  disease  at  any  time  whether  they  were  yet 
affected  or  not,  I  could  not  under  any  circumstances  give  him  such  a 
certificate  as  he  demanded.  He  then  absolutely  refused  either  to  allow 
me  to  inspect  the  liviug  animals  or  to  examine  the  dead  ones  and  learn 
the  cause  of  death.  This  terminated  the  interview.  January  28  I  had 
an  interview  with  Governor  Ireland,  and  laid  the  facts  as  I  understood, 
them  before  him  for  consideratioD,  offering  him  the  professional  services 
of  the  Chief  of  the  Bureau  or  of  any  of  its  inspectors  if  he  needed  such 
assistance.  His  answer  was  that  they  proposed  to  do  things  according 
to  law  in  Texas,  and  as  there  was  no  law  applicable  to  such  a  case  there 
was  nothiug  to  be  done.  When  reminded  of  the  enormous  live  stock 
interests  of  Texas,  and  of  the  desirability  of  keeping  a  supervision  over 
this  suspected  herd  until  all  danger  was  over,  of  the  fact  that  the 
mere  shipment  of  such  a  herd  to  his  State  might  damage  the  cattle  trade 
millions  of  dollars  unless  a  thorough  investigation  was  made,  and  that 
there  were  at  that  time  dead  animals  from  this  herd  in  regard  to  which 
the  cause  of  death  should  be  ascertained,  his  response  was  that  no  in- 
vestigations could  be  made  except  by  the  courtesy  of  Mr.  Frisbie. 

It  was  now  very  plain  that  these  animals  would  be  sold,  no  matter  what 
their  condition.  The  law  establishing  the  Bureau  of  Animal  Industry 
gave  no  authority  to  interfere,  or  to  make  an  investigation  against  the 
desire  of  the  owner  of  the  herd,  and  having  properly  notified  the  State 
authorities  the  Chief  of  the  Bureau  felt  that  his  duty  and  responsibility 
was  ended  until  further  developments  should  occur. 

It  is  probably  true  that  there  was  no  law  on  the  statute  books  of 
Texas  for  properly  dealing  with  such  an  emergency,  but  it  is  equally 
true  that  the  legislature  was  in  session  at  the  time,  and,  in  the  opinion 
of  high  officials  of  the  State  government,  a  law  could  have  been  obtained 
within  a  few  days,  if  there  had  been  a  public  sentiment  in  favor  of  it. 
As  a  matter  of  fact  this  sentiment  did  not  exist,  and  one  of  the  reasons 
was  the  unscrupulous  manner  in  which  evidence  was  collected,  facts  per- 
verted, and  false  statements  made  to  give  the  impression  that  there  was 
no  reason  for  an  investigation  of  this  herd.  The  affidavits  published  in 
Austin  by  Mr.  Frisbie  have  already  been  referred  to.  January  9.  the 
Austin  Daily  Statesman  published  an  editorial  which  seems  to  have  been 
inspired  by  Mr.  Frisbie,  and  which  illustrates  the  manner  in  which  the 
case  was  worked  up.    Keferring  to  Mr.  Frisbie  it  goes  on  to  say : 

He  IS  one  of  the  most  eminent  breeders  in  this  conntry,  and  enjoys  a  wide  repntae 
tion  as  such.  After  consultation  about  the  best  point  to  hold  an  auction  sale 
of  Jerseys  he  decided  to  come  to  Austin.  In  a  copy  of  the  Texas  Farm  and  Ban^ 
dated  December  15,  there  was  an  elaborate  notice  of  the  conclusion  reached  by  Mr. 
Fritibie.  and  a  full  statement  was  made  as  to  the  prevalence  of  pleuro-pneumonlft  on 
one  of  his  farms  near  Cynthiana,  Ky.    On  one  farm  they  keep  nothing  but  the  fineat 
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reffistored  stock.  Throagh  a  calf  shipped  to  that  farm  jfrom  niinoisplenro-pneamon  i  a 
did  break  oat  on  the  farm,  and  seyerai  head  of  their  cattle  died.  The  rest  of  the  di»- 
eased  animals  were  killed.  There  has  been  no  disease  on  that  farm  for  months,  and 
the  cattle  there  are  all  in  a  healthy  condition.  But  none  of  the  cattle  shipped  to 
Texas  were  ever  on  the  farm  where  the  disease  prevailed.  The  cattle  here  were  taken 
from  farms  several  miles  distant  from  the  diseased  herd.  The  cattle  that  reached 
Austin  are  evidently  in  a  healthy  condition,  thongh  they  looked  bad  Just  after  reach- 
ing here  from  ten  days'  confinement  in  cars.  These  cattle  have  been  held  together 
for  some  weeks,  and  veterinary  anthority  goes  to  show  that  by  this  time  some  ot  these 
wonld  have  been  sick  had  any  of  tbem  been  exposed  to  disease.  The  misapprehen- 
sion at  Washington  arises  in  the  fact  that  Frisbie  &  Lake  had  diseased  cattle  on  one 
of  their  farms,  and  this  leads  to  the  opinion  that  the  cattle  shipped  to  Texas,  which 
were  never  with  diseased  stock,  were  liable  to  disease.  Mr.  Frisbie  is  satisfied  the 
Bureau  of  Animal  Lidnstry  will  set  the  matter  all  right.  Early  in  December  he  ap- 
plied to  this  Department  for  an  inspector  to  examine  these  very  cattle  which  he  was 
then  holdins:  for  shipment  to  Texas,  and  the  following  telegram  was  received. 

Then  follows  the  telegram  of  October  8,  referred  to  above,  with  the 
date  changed  from  October,  1884,  to  January,  1886,  together  with  the 
certificates  of  Dr.  Hagyard  and  Dr.  T^oodroffe. 

January  28,  the  morning  after  the  interview  between  the  Chief  of  the 
Bureau  and  Mr.  Frisbie,  in  the  presence  of  the  representative  of  the 
Statesman^  that  paper  came  out  with  an  editorial  headed  '<  Nothing 
wrong  with  those  Jerseys  from  Kentucky,''  and  after  mentioning  the 
presence  of  this  herd  on  the  farm  of  Captain  Love,  it  goes  on  to  state: 

Shortlv  after  their  arrival  in  Austin,  however,  a  report  reached  here  from  Wash- 
ington tnat  the  cattle  were  affected  with  j^leuro-pnenmonia.  Tlie  report  was  calcu- 
lated to  do  great  injury  to  Messrs.  Frisbie  &,  Lake,  who  were  astonished  at  the 
charge,  knowing  that  tiieir  cattle  were  not  and  had  not  at  any  time  been  so  affected. 
In  proof  of  their  denial  the  gentlemen  have  the  foUowing  evidence : 

(Jov.  J.  Proctor  Knott,  of  Kentucky,  in  reply  to  a  letter  from  Commissioner  Lor- 
inff,  states:  "  This  clamor  about  disease  in  the  cattle  shipped  to  Te^cas  is  utterW  un- 
called for  and  detrimental  to  the  interests  of  Messrs.  Frisbie  &  Lake."  Governor  Knott 
also  eulogizes  Dr.  Hagyard,  who  inspected  the  herd,  as  an  eminent  veterinarian. 

After  Mr.  Lorine  received  the  letter  from  Governor  Knott,  the  following  telegram 
to  the  attorney  or  Messrs.  Frisbie  6l  Lake,  was  received : 

Washington,  January  20, 1885. 
C.  W.  West,  Cynihiana,  Kn. : 

Have  heard  from  Governor  l^ott.  Declines  to  act.  Thinks  the  clamor  which  has 
been  raised  over  this  transaction  has  not  only  been  uncalled  for,  but  unjust  and  det- 
rimental to  the  interests  of  Frisbie  A  Lake.  Eegret  that  I  cannot  pay  expenses 
of  quarantine  under  these  circumstances. 

GEO.  B.  LORINO, 
Commissioner  of  Agriculture. 

The  following  letter  is  from  Dr.  Woodroffe,  who  is  still  in  the  employ  of  the  Gov- 
ernment :  * 

LlstiNOTON,  Kt.,  January  19,  1885. 
Frisbie  &,  Lake,  Cifnthinna,  Ky, : 

Gentlemen  :  I  would  advise  you  to  flatly  deny  the  statements  that  have  been  made 
by  the  Chief  of  the  Bureau  regarding  the  cattle  that  were  shipped  to  Austin,  1  ox. 
They  have  no  earthly  grounds  for  caUing  them  infected,  and  the  affidavits  of  thoHo 
men  is  sufficient  evidence  that  they  were  never  exposed.  It  is  simply  a  libel  on  your 
cattle  and  will  greatly  affect  their  sale.  You  can  use  Dr.  Ilagyard's  and  my  name 
freely  in  the  matter. 

When  Dr.  Salmon  arrives,  I  should  certainly  demand  the  result  of  his  examination 
of  your  stock  in  writiug. 

If  yoQ  feel  disposed  to  oflfer  a  thousand  dollars  retcard  for  the  discovery  of  a  case 
of  ])1euro-pDeumouia  in  the  herd  that  went  to  Austin  do  so,  and  I  will  give  you  bank- 
er's references  for  me  for  half  the  amount. 
Yours,  very  truly, 

H.  A.  WOODROFFE,  M.  R.  C.  V.  S., 
Veterinary  Inspector  Bureau  of  Animal  Industry. 

*  As  a  matter  of  fact.  Dr.  Woodroffe  was  not  in  the  employ  of  this  Department  at 
that  time,  his  services  having  been  dispansed  with  January  15. 
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The  sabjoined  telegpam,  signed  by  the  parties  whose  names  are  appended,  has  been 
rocei  ved  by  D.  £L  Fnsbio,  at  Austin,  Tex. : 

Cyntiiiana,  KY.y  January  17. 
H.  D.  Frisbie: 

Wo  havo  every  reason  to  belieye,  and  do  belieTe,  that  the  cattle  shipped  by  Fris- 
bie &  Lake  to  Texas  have  never  been  diseased  with  pleoro-pnenmonia,  and  tbat 
oows  from  that  herd  are  now  running  at  large  in  this  county. 

LUCIUS  DESHA,  Jr., 
Pre$iding  Judge  of  Harrison  Cauntjf, 
L.  M.  MARLIK, 

State  Semator  of  Keatachi. 
R.  M.  COLLIER, 

Ckmniy  CUtk. 
J.  S.  WETHERS, 
Caehxer  Naiiotial  Bank  of  Cjfnthiana, 
WM.  ADAMS, 

Mayor  of  CynihiaHa,  Ky. 

Yesterday  aftemoou  Dr.  Salmon,  Chief  of  the  Bureau  of  Animal  Industry,  arrived 
at  Austin.  Captain  Frisbie,  occompal^lod  by  Mc^or  Holland  and  a  representative  of 
the  Staiesmanf  called  on  him  at  his  room  in  tjjo  Hotel  Brunswick.  The  interview 
was  brief  and  barren  of  satisfactory  results.  Captain  Frisbie  put  the  same  question 
to  Iiim  that  ho  did  to  his  predecessor :  *'  Will  you,  in  the  event  that  the  cattle  are 
found  in  good  health  (as  I  know  them  to  be),  ^iyo  me  a  certificate  to  tbat  effect  T"  said 
the  captain.  The  doctor  responded  that  he  did  not  come  here  for  the  purpose  of  giv- 
ing certificates,  and  would  not  nfir(*(\  to  what  certalnlv  seems  a  fair  and  square  propo- 
sition on  the  part  of  the  owner  ol  i  be  Jerseys.  With  this  the  conference  broke  up. 
Captain  Frinbie  intends  to  sell  bin  eattle  on  the  12th  of  February,  at  which  time  they 
will  have  been  here  six  weeks.  Nobodv  believes  tbem  to  be  in  the  least  infected,  and 
the  injurious  reports  as  to  their  being  diseased  are  without  the  slightest  foundation 
in  fact. 

Tbo  abovo  certificates,  signed  by  prominent  citizens  of  Harrison 
County,  Kentucky,  together  with  the  letter  of  Governor  Knott  and  the 
tone  of  the  Austin  press,  are  sufficient  to  explain  the  failure  of  the  efibrt 
to  have  an  investigation  made  of  the  condition  of  the  Frisbie  herd  be- 
fore it  was  sold.  Information  collected  later  will  now  be  introduced  to 
show  the  real  facts  of  the  case.  At  the  time  of  the  sale  an  advertising 
bill  was  distributed  on  which  were  the  statements  of  Dr.  F.  J.  Smith,  of 
Austin,  who  Lad  examined  the  cattle.  These  statements  were  pub- 
lished side  by  side  by  Mr.  Frisbie  to  show  that  they  were  contradictory. 
While  the  two  statements  may  not  be  entirely  consistent  in  all  respects, 
they  furnish  an  indication  of  the  condition  of  the  animals  at  that  time, 
which  is  not  to  be  overlooked.  TliC  certificate  of  the  stockmen  who  ex- 
amined this  henl  the  day  before  the  sale  confirms  tliis  impression,  and 
demonstrates  that  the  animals  were  not  in  a  remarkably  healthful  and 
thriving  condition. 

These  documents  [ire  as  follows : 

CoiiRidoring  tbat  Ihe  animals  have  come  such  a  long  trip,  and  tbe  severo  weather. 
there  baa  been  hut  ftlight  mortaUty  among  them*  I  visited  tbe  cattle  Jannnry  85,  nuii 
learii<?d  that  only  tbree  bad  died.  Two  wei*e  down,  and  in  iuy  ophiion  were  unable 
to  get  up.    The  general  health  of  tbe  cattle  was  better  than  I  expected  to  tlud. 

P.  J.  SMITH,   r.  S, 

January  26,  1885. 

The  following  is  a  statement  of  Dr.  Smith  in  a  circular  distributcil  iu 
Austin,  February  11, 1885  : 

I  visited  the  berd  of  Jersey  cattle  owned  by  Frisbie  &  Lake,  now  at  Mr.  Love't 
dairy  ranch  near  tbe  city,  andfoinid  a  majority  of  ihe  herd  sick,  one  dead  under  the 
shed,  and  another  down,  unable  to  rise ;  a  number  standing,  heads  extended,  backs 
arched,  increased  breathing,  hair  rough,  and  the  animals  in  very  i>oor  condition.  The 

general  condition  of  the  herd  is  similar  to  that  found  in  contagious  plearo-pnemnonia. 
o  competent  T>crson  has  been  allowed  to  make  a  post-mortem  examination^ 

F.  J.  SMTH. 

D.  V.  8.,  U.  &  A. 
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Austin,  Txx.,  February  11,  1885. 

Wc,  the  undersigned  stoolonen,  certify  that  we  have  this  day  made  a  carefal  ex- 
amination of  the  Jersey  herd  belonging  to  Messrs.  Frisbie  &  Lake,  and  found  them 
thin  in  flesh,  and  showing  evidence  of  bad  treatment. 

Wo  further,  at  the  request  of  the  owners,  selected  the  poorest  and  most  sicklv  look- 
log  animal  in  the  herd,  and  kUled  it  in  onr  presence,  and  Drs.  Carothers  and  Tnylor 
cnrofully  examined  all  of  its  organs,  and  stated  that  they  found  no  evidence  of  dis- 
ease, and  cspociallv  of  the  lungs. 

In  our  opinion  the  herd  is  uoo  from  disease,  and  especially  from  contagious  pleuro- 
pneumonia. 
(Signed  as  follows) : 

A.  E.  Carothers,  M.  D. ;  M.  A.  Taylor,  M.  D. ;  Ike  T.  Pryor :  Seth  Mabby :  Geo. 
W.  Littlefield  ;  F.  M.  Maddox;  C.  E.  Anderson;  .T.  M.  Day;  W.  S.  Ca- 
rothers; John  W.  Driskill;  A.  L.  Caspar  is;  J.  K.  Blocker;  James  W. 
Taylor. 

This  examination  of  a  single  animal  selected  from  a  herd  of  that  size 
simply  because  it  had  an  unthrifty  appearance  was  of  no  value  in  de- 
ciding wbetWcr  the  remainder  of  the  cattle  were  healthy  or  were  in- 
fected. A  iiimals  affected  with  chronic  pleuro-pneiimonia  are  not  always 
the  worst  fippearing  ones  in  a  herd;  on  the  contrary,  they  are  often  the 
very  fattest  and  look  the  healthiest,  as  was  the  case  with  the  cow  which 
caused  the  outbreak  in  Connecticut  in  18S3.  The  only  way  to  deter- 
mine that  such  a  herd  of  animals  is  free  from  danger  is  for  an  experi- 
enced veterinarian  to  carefully  examine  the  lungs  of  every  animal  in  it 
by  auscultation  and  percussion,  and  then  to  keep  the  whole  lot  of  them 
under  professional  supervision  for  three  months  to  make  sure  that  no  new 
cases  develop  during  that  time.  The  examination  made  by  the  stock- 
men in  this  case  was  worse  than  useless,  because  it  inspired  a  feeling  of 
security  in  the  minds  of  people  ignorant  of  the  characters  of  the  dis- 
ease, while  it  was  of  no  value  towards  demonstrsiting  the  freedom  from 
contagion.  In  this  case,  as  in  many  others  that  have  come  under  my 
observation,  members  of  the  medical  profession  were  responsible  for 
thus  deceiving  the  public  in  regard  to  their  ability  to  detect  this 
plague.  As  a  rule,  the  more  intelligent  members  of  the  medical  pro- 
fession, recognizing  how  much  they  still  have  to  learn  about  those 
diseases  which  they  have  studied  and  observed,  see  how  absurd  it  is 
for  them  to  claim  any  special  knowledge  of  maladies  which  they  have 
never  studied  and  have  never  seen.  But  there  are  others,  living  ex- 
amples that  "a  little  knowledge  is  a  dangerous  thing,"  who  do  not 
hesitate  to  make  the  most  of  the  confidence  reposed  in  them  by  the 
community  as  medical  men,  and  assert  the  superiority  of  their  knowl- 
edge of  animal  diseases  to  that  of  the  veterinarian  who  makes  them  a 
specialty.  It  is  hoped  that  this  species  of  quackery  will  in  time  disap- 
pear, but,  nevertheless,  it  has  been,  during  the  last  few  years,  a  very 
annoying  obstacle  in  the  way  of  suppressing  animal  plagues. 

Now,  as  to  the  healthfulness  of  these  animals  that  were  taken  to 
Texas,  we  are  at  present  in  a  position  to  give  very  conclusive  evidence. 
Dr.  n.  W.  liowland,  an  inspector  of  the  Bureau  of  Animal  Industry, 
was  directed  to  proceed  to  Austin  early  in  May,  1885,  and  to  collect  all 
attainable  information  as  to  this  herd.  Ho  remained  there  until  July, 
and  from  his  investigations  the  following  facts  appear: 

The  number  of  cattle  shipped  at  Cynthiana  was  originally  stated  by 
Dv,  Woodrofi'e  at  125.  Mr.  Frisbie  informed  Dr.  Trumbower  and  the 
Chief  of  this  Bureau  that  only  124  were  actually  taken.  Be  this  as  it 
may,  the  number  landed  alive  at  Austin  was  only  118.  In  other  words, 
at  least  6  died  between  Cynthiana  and  Austin.  Between  January  G, 
the  day  of  their  arrival,  and  February  12,  the  day  of  sale,  22  animals 
died  and  1  was  slaughtered  for  examination  by  the  stockmen  the  day 
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before  the  sale.  That  is,  of  the  124  which  were  shipped  firom  Oynthi- 
ana  on  December  27, 1884,  there  were  remaining  alive  at  the  day  of 
sale,  February  12,  1885,  but  95  head. 

What  was  the  cause  of  death  of  so  many  animals  it  is  impossible  to 
say  at  this  time,  since  the  owner  refused  to  have  any  examinations 
made  of  either  the  sick  or  dead  ones  by  veterinarians  who  were  compe- 
tent to  decide  upon  the  nature  of  the  trouble.  At  the  time  the  Chief  of 
this  Bureau  was  at  Austin,  he  was  reliably  informed  that  the  carcasses 
of  three  animals  which  had  recently  died  could  be  seen  upon  the  farm 
of  Gaptain  Love  where  the  herd  was  kept,  also  that  2  or  3  head  were 
lying  in  the  lot  too  sick  to  stand.  He,  however,  did  not  have  sufficient 
authority  to  make  an  investigation.  • 

During  the  period  from  February  12  to  July  1, 1885,  it  was  found  by 
Dr.  Eowland  that  23  had  died  out  of  the  95  sold  at  Austin.  lu  other 
words,  only  72  animals  remained  alive,  July  1,  of  the  124  which  started 
from  Cynthiana.  Dr.  Eowland  examined  a  considerable  part  of  tiie  ani- 
mals which  were  still  alive  at  the  time  of  his  visit  and  mB/de  post  mortem 
examinations  of  a  number  which  died.  In  non^  of  these  did  he  find  any 
evidence  of  pleuro-pneumouia,  nor  could  he  hear  of  any  cases  of  this 
malady  among  the  native  cattle  which  had  come  in  contact  with  the 
Frisbie  herd.  It  is,  therefore,  believed  that  the  contagion  did  not  es- 
tablish itself  in  this  State.'  If  any  of  the  lot  were  affected  with  lung 
plague  at  the  time  of  shipment  or  after  their  arrival  they  probably  died 
and  the  disease  was  not  propogated  from  them. 

It  is,  certainly,  a  most  fortunate  termination  of  this  matter  to  find  that 
this  dreaded  disease  has  not  gained  a  footing  on  the  plains  of  Texas, 
where  once  fairly  under  way  it  would  not  only  be  impossible  to  suppress 
it,  but  where  it  would  be  disseminated  through  the  channels  of  com- 
merce  to  every  part  of  the  country.  Nor  is  this  happy  result  due  to  any 
precautionary  measures  adopted  by  the  local  authorities,  but  it  is  in 
spite  of  their  carelessness  after  timely  warniug.  This  instance  is  one 
of  the  best  illustrations  that  could  be  given  of  the  necessity  for  national 
laws  to  control  such  an  insidious  and,  at  times,  obscure  disease.  If  the 
contagion  had  been  spread  by  that  lot  of  animals,  as  it  was  given  every 
opportunity  to  do,  no  one  who  has  studied  the  history  of  this  plague 
abroad  can  doubt  that  it  would  have  cost  our  country  hundreds  of  mill- 
ions of  dollars,  and  made  the  rearing  of  cattle  a  precarious  business  for 
all  time  to  come. 

RECENT  DEVELOPMENTS  IN  REGARD  TO  PLEXirRO-PNEUMONIiL  IN  KEN- 
TUCKY. 

As  the  oflScers  of  the  Bureau  of  Animal  Industry  were  not  allowed  by 
the  owners  of  the  infected  cattle  at  Cynthiana,  Ky.,  to  go  upon  their 
premises  and  examine  their  animals,  and  as  no  law,  either  national  or 
State,  existed  by  which  such  an  inspection  could  be  enforced,  it  became 
necessary  to  suspend  all  aetion  by  the  Bureau  for  the  control  and  extir- 
pation of  this  outbreak.  Without  frequent  inspection  it  was  impossible 
for  the  Bureau  to  keep  informed  of  the  condition  of  affairs,  and  without 
knowing  that  the  disease  continued  to  exist  we  could  not  determine  how 
far  we  would  be  justified  in  attempting  to  enforce  sections  6  and  7  of  the 
act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  &c.,  which 
provides  penalties  for  the  shipment  of  affected  animals  from  one  State 
or  Territory  into  another. 

The  continuation  of  the  disease  in  the  herd  of  Messrs.  Frisbie  Ai 
Lake,  and  its  extension  among  other  cattle  in  the  vicinity^  soon  caused 
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gtes,t  alarm  among  the  stockmen  of  Kentncky,  and  even  of  other  States, 
for  at  any  time  it  was  liable  to  be  oarried  to  the  most  remote  part  of  the 
country  by  the  shipment  of  exposed  or  effected  animals. 

The  inability  to  make  inspections;  owing  to  the  hostility  of  the  owners 
of  the  infected  herds,  prevented  tne  notification  of  such  owners  or  of 
the  railroad  officials  as  provided  for  in  the  animal  industry  law ;  and 
as  this  law  only  specifies  affected  animals,  and  not  those  which  have 
been  exposed  and  are  liable  to  become  affected,  it  is  evident  that  there 
was  but  slight  legal  restraint  to  prevent  the  dissemination  of  this  in- 
sidious and  dangerous  plague. 

A  considerable  number  of  appeals  for  protection  and  assistance  were 
made  to  the  Department  by  prominent  citizens  of  Kentucky,  but  for  a 
long  time  there  was  no  plan  suggested  by  which  this  could  be  granted. 

Below  is  a  copy  of  a  letter  received  from  ex-Senator  John  S.  Will- 
iams: 

Mount  Sterling,  Ky.,  June  6,  1885. 

Mt  Dear  Sir  :  The  cattle  plague  is  still  lingering  and  killing  cattle  in  Messrs. 
Friable  &  L  ike's  herd  at  Cynthiana :  it  has  also  appeared  in  a  small  herd  of  their 
nearest  neighbor.  At  a  meeting  of  tne  cattlemen  in  Frankfort  this  week,  I  was  ap- 
pointed  one  of  a  committee  to  wait  upon  Messrs.  Frisbie  &  Lake  and  see  if  some 
arrangement  coald  not  be  made  to  prevent  the  further  spread  of  the  disease  until 
the  meeting  of  our  legislature,  when  we  feel  sure  that  enective  legislation  wiU  be 
had. 

Dr.  Loring,  just  before  the  adjournment  of  Congress,  proposed,  with  the  consent  of 
Frisbie  &  Lake,  to  put  their  herd  in  quarantine  and  pay  the  expenses  of  such  quar- 
antine if  the  goverDor  of  Kentucky  would  co-operate  with  him  in  so  doing.  Isaw 
the  correspondence  between  them.  The  governor  thought  there  was  no  necessity  of 
any  action  on  his  part,  and  that  the  Commissioner  of  Agriculture  had  asmucn  power 
over  the  subject  without  as  with  his  co-operation.  Dr.  Loring  was  not  satisfied  with 
the  non-action  of  the  governor,  and  the  matter  was  dropped.  Frisbie  &  Lake  were 
not  only  willing,  but  anxious,  that  the  cattle  should  be  put  in  quarantine. 

I  think  the  governor  can  be  prevailed  upon  now  to  ^ve  his  sanction  and  support  to 
snch  measures  as  you  may  adopt,  and  I  hox>e  you  will  at  once  put  this  herd  m  quar- 
antine. I  have  notified  Messrs.  Frisbie  &  Lake  that  I  wiU  oe  at  their  farm  near 
Cynthiana,  on  next  Saturday,  the  13th  instant,  and  I  hope  to  have  a  letter  from  yon 
before  I  leave  Friday  evening,  renewing  the  proposition  of  your  predecessor. 
Very  truly  yours, 

JOHN  S.  WILLIAMS. 

Thte  Commissioner  of  Agriculture, 

Wa»kingUmf  D.  0. 

To  this  letter  the  following  reply  was  made: 

DSPABTMENT  OF  AORICULTURX, 

Waahingion^  D.  C,  June  10, 1885. 

8iR :  In  reference  to  your  favor  of  the  6th  instant,  to  Commissioner  Colman,  ask- 
ing if  he  is  prepared  to  carry  out  the  plan  of  quarantine  for  the  herd  of  Messrs.  Fris- 
bie &  Lake  which  was  under  consideration  by  Commissioner  Loring,  I  have  the  honor 
to  state  that  owing  to  the  extent  of  pleuro-pneumonia,  the  small  number  of  employ^ 
allowed  the  Bureau  of  Animal  Industry,  and  the  limited  appropriation  for  the  coming 
fiscal  year,  such  a  course  cannot  be  adopted  at  this  time.  As  I  understand  the  matter, 
the  (juarantine  which  Frisbie  &,  Lake  are  willing  to  accept  is  simply  a  mutual  ar- 
ran«;ement  under  which  this  Department  is  expected  to  take  charge  of  the  infected 
bold  and  pay  all  expenses  for  its  care  and  maintenance. 

A  similar  proposition  was  made  by  the  State  authorities  of  Missouri  and  was  declined, 
because  there  was  not  sufficient  funds  available  totmdertake  to  control  pleuro-pnen- 
nionia  in  this  way.  Our  inspectors  have  found  about  300  infected  herds,  containing 
se\ cral  thousand  animals,  each  of  which  the  State  authorities  desire  to  have  quaran- 
tined at  (xovcmment  expense,  and  it  is  evident  that  any  attempt  to  do  this  would  ex- 
haast  our  appropriation  in  a  few  months  without  in  any  way  reducing  the  extent  of 
the  infection. 

Tl^e  Frisbie  &  Lake  herd  has  been  a  source  of  great  anxiety  to  the  Department, 
for  there  seems  to  be  good  reason  to  believe  that  even  if  by  good  fortune  the  dis- 
ease is  not  disseminated  beyond  Harri^u  County,  it  will  become  so  firmly  eatabliahed 
there  as  to  be  extirpated  only  with  the  greatest  difiioalty. 
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Kogretting  the  fact  that  ander  tho  pi*OBOut  hiws  thoro  ia  no  way  by  which  I  can  prm 
teot  your  cattle-owDers  from  this  disease, 
"  I  rcinaiD,  very  respectfully, 

F.  C.  NESBIT, 
Actinff  Commi9$ion«r, 
I  Ion.  John  S.  Williams, 

Mount  Sterling  J  Ky, 

In  this  couiiectiou,  it  may  bo  added  that  the  animal  indnstrylaw 
8ocms  to  require  that  there  shall  be  State  legislation  aatborizing  the 
kState  authorities  to  co-operate  with  the  Commissioner  of  Agricnlture, 
or  at  least  jrivinp:  some  power  to  quarantine  under  State  laws  before 
this  Department  is  justified  in  incurring  such  expenses.  Otbcrwise  the 
quarantine  reguhitions  might  be  broken  with  iaipunity  and  could  not'be 
maintained  except  by  tho  courtesy  of  tho  owner  of  infected  herds.  Such 
a  condition  of  affairs  would  make  effective  quarantine  impossible  and 
would  lead  to  the  expenditure  of  large  sums  of  mouej'^  without  any  ade- 
quate results. 

This  conclusion  is  confirmed  by  the  decision  of  the  Attorney- General, 
from  which  the  following  paragraph  is  quoted  here  as  applying  to  this 
subject : 

Section  3,  to  which  you  refer,  anthorizes  tho  regulations  by  the  ComxniMioser  of 
Agriculture,  and  supposes  that  these  may  ho  adopted  hy  State  exeoutive  anthoritiM; 
or,  as  an  alternative,  supposes  regulations  hy  State  executive  anthorities  whioh  in 
turn  it  empowers  the  Commissioner  to  adopt.  In  either  oaso  of  ooutbo  such  State 
executive  action  is  to  he  authorized  by  competent  State  legislation. 

The  following  correspondence  with  the  secretary  of  tho  Kentucky 
State  board  of  health  does  not  need  additional  explanation : 

State  Board  or  IlEALxn  op  Kentuckt, 

JBowUng  Grten,  Kif,,  June  13, 1885. 

Sib  :  On  yesterday,  accompanied  h^  Ex-Senator  John  S.  Williams  and  othersi  I 
▼isitod  the  herds  of  cattle  near  Cynthiana,  in  this  State,  now  and  for  somo  time  pasi 
aiTectod  with  contagious  pleuro-pneumonia.  There  are  two  herds  involved  in  ths 
trouble — on  adjoining  farms — one  containing  about  100  head  and  tho  other  10  head. 
Tho  danger  of  infection  of  the  cattle  of  this  entire  section  seemed  so  great  that,  nnder 
a  clause  of  our  health  law  which  gives  us  supervision  of  the  food  supply  of  the  peo- 
ple of  the  State,  I  have  placed  both  the  herds  of  cattle  in  a  provisional  quarantine 
for  one  mouth,  iu  order  to  confer  with  you  with  the  view  of  securing  such  assistance 
as  you  may  be  authorized  to  give,  looking  to  i)crmaueut  protection  for  our  cattle  in- 
terests against  this  disease. 

There  is  a  serious  questiou  as  to  the  extent  of  it,  but  whatever  quarantine  power 
has  been  conferred  by  our  legislature  is  vested  with  us,  and  we  are  reatly  to  co-op- 
erate with  or  indorse  any  measures  you  may  propose  which  will  rid  us  of  this  disease, 
or  tide  over  the  emerj^ency  until  the  meeting  of  our  legislature  in  December.  We 
have  not  had  the  question  of  Jurisdiction  raised  here,  as  tho  owners  of  tho  oattlo  are 
ready  to  accept  any  reasonable  proposition  from  us  which  promises  relief. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  N.  McCOKMACK,  Secrctan. 
Commissioner  of  Agriculture, 

JVashingtOTif  D,  C, 

This  letter  inclosed  a  quarantine  notice  as  follows : 

quabantine  notice. 

Office  of  the  State  Board  op  Healhi. 

Bowling  GreeUf  Ky,,  June  15,  ISK. 

Whereas  it  has  come  to  tho  knowledge  of  this  hoard  that  contagions  plonro-pnen* 

monia  now  exists  in  the  cattle  herds  of  Frishie  &  Lake  and  Winiam  T.  Handy,  in 

Harrison  County,  in  this  State ;  and  whereas  this  disease  is  highly  infeotioiis,  and  its 

existence  seriously  jeopardizes  the  food  supply  of  the  State :  Now,  tbaoKtiOTe,  he  it 
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known  that  the  State  board  of  health,  in  the  ozeroiso  of  its  aathority  in  snporvisrns 
the  health  interests  and  food  supply  of  the  people  of  this  Commonwealth,  have  placed 
the  said  herda of  cattle  in  qnarantiue,  and  for  this  purpose  hare  established  and  set 
apart  the  farms  of  said  Frisbie  Sl  Lake  and  Handy  as  quarantine  grounds,  and  they 
hereby  command  the  said  Frisbie  dt  Lake,  and  Handy,  and  all  others,  not  to  remove 
such  cattle,  or  any  one  of  them,  i^m  the  grounds  so  set  apart,  nor  permit  tbom  to 
come  near  any  public  highway ;  and  the  people  of  Harrison  County,  and  all  others, 
are  hereby  commanded  and  warned  not  to  permit  any  cow  or  cows  to  run  at  large 
npon  the  public  highways,  or  otherwise  to  come  near  such  infected  cattle. 
By  authority  of  uie  State  board  of  health. 

J.  K.  McCORMACK,  M.  D., 

Sccrclat}/, 


Department  op  Agriculture, 
Bureau  of  Animal  Industry, 
Waahington,  D,  C,  June^Z,  1885. 

Sir:  This  Department  has  been  requested  by  some  cattlemea  of  your  State  to  co- 
operate with  your  board,  if  possible,  in  maintaining  the  quarantine  of  Frisbie  &, 
Lake's  herd  at  Cynthiana,  until  the  next  meeting  of  your  legislature,  or  until  the 
next  session  of  Congress,  when  some  provisions  may  bo  made  for  the  extirpation  of 
the  disease.  The  Department  will  cheerfully  do  auythiug  that  is  posMiblo  to  assist 
you  or  to  co-operate  with  you  if  your  board  desires  such  co-operation.  I  do  not  think 
that  we  could  assume  any  quarantine  expenses  that  would  include  the  maintenance 
of  animals,  but  we  could  probably  send  a  man  to  Cynthiana  to  see  that  the  quaran- 
tine rules  were  enforced  and  to  practice  such  disinfection  as  might  be  called  for  at 
any  time.  I  think  it  would  be  a  great  relief  to  your  cattle  industry  if  wo  had  some 
competent  person  there,  acting  with  some  authority  under  your  law,  who  could  state 
from  his  own  observation  that  there  was  no  further  danger  of  the  spreading  of  the 
disease. 

I  shall  be  very  ^lad  to  hear  from  you  in  regard  to  this  matter,  and  hope  you  will 
make  any  suggestions  that  may  ooonr  to  yon. 
Very  respeotftdly, 

D.  12.  SALMON, 

Chief  of  Bureau, 

Dr.  J.  N.  McCORMACK, 

8¥xr9tary  State  Board  of  Health,  Bowling  Green,  Ey, 


Bowling  Greek,  Ky.,  Juh/  25,  1885. 

Sir:  I  have  the  honor  to  inform  you  that  I  have  this  day  coniplctoil  the  arrange- 
ments for  the  permanent  quarantining  of  the  herds  of  infected  cattle  at  Cynthiana ,  aud 
to  request  you  to  send  a  competent  veterinarian  to  that  point  to  assist  this  board  in  pre- 
venting the  spread  of  the  disease.  In  the  absence  of  distinct  aathority  for  such 
quarantine,  it  has  to  be  arranged  by  mutual  agreement ;  hence  the  delay.  The  cat- 
tlemen have  placed  in  my  hands  a  limited  amount  of  money  for  the  maintenance  of 
the  cattle,  but  not  enough  for  this  purpose  and  the  policing.  The  herds  are  at  pres- 
ent under  the  control  of  Dr.  Hervey  McDowell,  of  Cynthiana,  and  have  been  for  the 
past  month,  and  he  will  continue  in  charge  until  I  hear  from  you.  If  it  is  in  your 
power  I  would  like  for  you  to  provide  some  compousatipu  for  McDowell,  as  he  has 
done  much  excellent  work  gratuitously. 

There  is  little  change  to  report  in  tne  condition  of  the  cattle  since  my  last  letter. 
One  cow  sold  by  Frisbie  <&  Lake  last  fall  infected  two  milch  cows  belonging  to  two 
fanners  in  the  immediate  neighborhood.  The  cow  was  not  suspected  of  being  dis- 
eased until  within  the  last  few  days, when  she  was  returned  to  Frisbie  Sc  Lake's  herd, 
ami  the  two  exposed  cows  killed. 

I  believe  we  have  the  disease  under  control,  but  not  having  the  fullest  confidence 
in  some  of  the  parties  interested,  think  it  will  require  much  care  aud  discrctiou  to 
keep  it  so,  and  I  therefore  request  that  you  send  us  the  very  best  man  you  can  get  to 
supervise  the  quarantine. 
Respectfully  yours, 

J.  N.  McCORMACK, 
Secretary  State  Board  of  HeaUk- 

Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  Animal  Induetry, 
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Department  of  Aoriculturb, 
Bureau  of  Animal  iNDUSTRir, 
WaahingUm,  D.  C,  July  28,  1885. 

Sir  :  I  am  in  receipt  of  your  favor  of  the  25th  instant,  requesting  that  this  Depart* 
ment  should  send  a  competent  yeterinarian  to  co-operate  with  yoar  hoard  in  main* 
taining  the  qnarantine  of  cattle  affected  with  plenro-pneumonia  at  Cynthiana. 

I  have  conferred  with  the  Commissioner  of  Agriculture,  and  we  nave  decided  to 
station  such  a  man  there  the  1st  of  next  month. 

I  see  no  way  that  we  can  legally  compensate  Dr.  McDowell  for  his  services.  I  am 
sorry  that  we  cannot,  for  I  am  satisiied  that  the  work  of  your  board  has  been  of  very 
great  value  to  the  country  at  large  as  well  as  to  the  State  of  Kentucky.  We  have 
not  yet  finally  determined  on  the  man  for  the  place,  but  will  notify  you  within  a  day 
or  two. 

Very  respectfully, 

D.  E.  SALMON. 

Chirf  of  Bureau, 
Dr.  J.  N.  McCORMAGK, 

Secretary  State  Board  of  Healthf  Bowling  Greerij  Ky, 

July  29, 1885,  Dr.  William  H.  Wray  was  appointed  an  inspector  of 
the  Bureau  of  Animal  Industry,  and  was  directed  to  report  for  duty  as 
soon  as  possible.  He  reached  w  ashington  August  3,  and  after  receiv- 
ing detailed  instructions  as  to  his  duties  and  authority,  proceedcKl  at 
once  to  Oynthiana.  He  was  to  investigate  the  extent  of  the  plague  at 
that  time,  to  learn  how  many  cattle  had  been  exposed,  and  to  take  sudi 
action  as  was  possible,  under  the  animal  industry  law,  the  statutes  of 
Kentucky,  and,  with  the  consent  of  interested  parties,  to  arrest  the  dis- 
semination of  the  contagion  and  extirpate  the  disease.  He  was  directed 
to  cooperate  with  the  governor,  the  State  board  of  health,  and  the  cat- 
tlemen in  any  legal  measures  looking  to  this  result. 

Additional  and  interesting  correspondence  regarding  the  condition  of 
affairs  at  that  time  is  given  below : 

SiDEviKw,  Montgomery  County,  Kentucky, 

July  28,  1885. 

Sir  :  By  letter  just  received  from  Di.  E.  T.  Hagyard,  veterlDarian,  of  Lexington, 
Ey.,  I  am  informed  that  through  H.  D.  Frisbie  (of  Frisbie  <&  Lake),  he  learns  that  oon- 
tagions  pleuro-pneumonia  ^'  has  appeared  in  several  instances  amongst  the  cattle  in 
Cynthiana  and  the  neighborhood.^^  Can  we  not  have  the  advantage  of  a  portiou  of 
the  fond  set  aside  by  Congress  for  isolation  of  all  the  cattle  of  that  locality  f  I  am 
now  satisfied,  by  a  recent  letter  from  Governor  Knott,  that  he  wiU  do  anything  he 
can  to  aid  the  Department  in  its  acts  in  this  respect.  A  few  of  us  cattlemen  have 
fttmished  onr  State  board  of  health  the  funds  for  guarding  and  isolating  the  Frisbie 
Sl  Lake  herd,  but  I  am  satisfied  we  cannot  raise  the  means  privately  for  isolation  of 
the  whole  locality. 

Yours,  respectfully, 

T.  CORWIN  ANDEBSON. 

Hon.   NOBMAN  J.   COLMAN, 

ConimUaioner  of  Agriculture, 


Lexington,  Ky.,  July  29, 1885. 

Sir  :  Your  letter  received.  Since  writing  you  I  have  had  a  conference  with  Dr. 
McCormack,  and  we  have  just  completed  arrangements  with  Frisbie  &.  Lake  to  hold 
their  cattle  until  January  15,  1886,  subject  at  all  times  to  the  control  of  the  State 
board  of  health,  or  to  any  one  acting  for  them. 

This  will  give  any  one  whom  you  may  send  the  right  to  inspect  the  cattle  at  any 
and  all  times,  and  they  will  have  no  say  in  the  matter.  I  have  raised  the  necessary 
funds  to  carry  the  same  in  force,  and  believe  with  your  assistance  we  can  have  the 
most  efficient  quarantine  in  the  country.  1  feel  much  better  satisfied  as  to  the  oon- 
dition  of  affairs,  and  have  jnst  learned  that  our  governor  has  expressed  ft  desire  to 
assist. 

Yours,  truly, 

w.  w.  xanLifc 

Dr.  D.  £.  Salmon, 

Chitf  of  Bureau  of  AnimaX  luduetry. 
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Bowling  Qbxsn,  Kt.,  AitguH  3, 1885. 

Sib  :  I  am  JnBt  in  receipt  of  your  telegram,  and  a  letter  from  Dr.  McDowell,  telline 
me  of  frtiitL  casee  of  plenro-pneumonia  from  a  cow  sold  from  Friable  &,  Lake's  herd 
last  fall.    I  am  not  mlly  advised  as  to  the  extent  of  the  danger,  but  wiU  go  up  as 
soon  as  I  hear  from  Dr.  McDowell  after  Dr.  Wray's  amval,  if  ii  seems  necessary. 
Very  respectfully, 

J.  N.  McCORMACK, 
Seoreiary  State  Board  of  Health. 
Dr.  D.  £.  Salmon, 

Ch^f  of  Bureau  of  Animdl  Induitry. 


Department  of  Aoricultxtre, 

Washington,  Auguet  3,  1885. 

Sir  :  I  have  the  honor  to  aoknowledee  the  receipt  of  voor  favor  of  the  30th  ultimo, 
inclosing  a  communication  from  Bfr.  TT  C.  Anderson,  of  Sideview,  Ky. 

I  have  been  in  communication  with  the  State  board  of  health  since  they  have  placed 
the  Frisbie  &,  Lake  herd  in  quarantine,  as  to  what  means  could  be  adopted  for  co- 
operation between  this  Department  and  your  State  board.  As  a  result  of  this  corre- 
spondence, 1  have  just  ordered  Dr.  William  H.  Wray,  an  inspector  of  the  Bureau  of 
Animal  Industry,  to  proceed  to  Cynthiana  and  take  charge  of  the  quarantined  herds 
and  to  see  that  toe  quarantine  is  properly  maintained.  In  addition  to  this  the  De- 
partment will  authorize  the  expenditures  necessary  to  make  the  isolation  complete 
and  to  secure  such  disinfection  as  may  be  necessary  to  prevent  the  extension  of  the 
disease. 

I  inclose  a  copy  of  the  act  establishing  the  Bureau  of  Animal  Industry,  and  also  a 
copy  of  the  ''Rules  and  regulations"  idopted  by  me  for  co-operation  between  the 
United  States  Departoient  of  Agriculture  and  the  authorities  of  the  various  Statea 
and  Territories.  As  there  is  no  State  law  authorizing  the  destruction  of  diaeaaed  cat- 
tle I  am  willing  to  waive  that  part  of  the  regnlationa  which  require  this  of  the  Statea, 
and  will  do  whatever  ia  poaaible  under  the  animal  induatry  law. 

With  the  rigid  enforcement  of  the  proviaiona  of  the  national  law  bearing  on  thia 
case,  tof^ether  with  those  on  the  statute  books  of  Kentucky,  it  would  seem  that  the 

Suarantine  might  be  maintained  so  efficiently  as  to'prevent  the  further  extension  of 
le  disease,  and  which  would  also  relieve  your  State  of  the  restrictions  which  other 
States  have  placed  upon  its  cattle. 
Very  respectfully, 

NOBBfAN  J.  COLMAN, 

Commissioner  of  Agricultwre, 
Hon.  J.  Proctor  Knott, 

Frankfort,  Ky, 

The  following  rales  and  regulations  are  the  ones  referred  to  in  the 
above  letter : 

Bules  and  regulations  for  oo-operation  between  the  Uniied  States  Department  of  Agricult- 
ure and  the  authorities  of  the  States  and  TerritorieSy  for  the  suppression  and  ext^aiion 
of  contagious  pleuro-pneumonia  of  cattle,  in  aooordanoe  toith  section  3  of  the  act  estah' 
liahing  the  Bureau  of  Animal  Industry, 

(1)  The  properly  constituted  inspectors  of  the  Bureau  of  Animal  Induatry  are  to  be 
authorized  by  the  governor  of  the  State  to  make  inapectiona  of  cattle,  and  to  be  aa- 
sisted  by  local  police  authoritiea  when  thia  is  necessary. 

(2)  In  case  of  a  discoveiy  of  contagious  pleuro-pneumonia  amon^  the  animals  of 
any  State,  the  inspector  will  immmediately  report  the  existence  oi  the  disease,  the 
number  of  animals  aHected,  and  the  number  exposed  to  the  governor  of  the  State  or 
to  any  officer  or  board  which  the  governor  may  designate ;  and  he  will  also  report  the 
same  to  the  Bureau  of  Animal  Industry. 

(3)  When  the  governor  of  the  State  or  other  designated  officer  is  satisfied  of  the 
oxistence  of  pleuro-pneumonia  as  reported,  all  the  affected  and  exposed  cattle  and 
tilt'  infected  stable  and  premises  shall  be  placed  in  quarantine  under  State  laws,  such 
(quarantine  to  remain  in  force  until  at  least  three  months  after  the  destruction  of  the 
last  affected  animal.  The  animals  which  are  sick  with  the  disease  are  to  be  immedi- 
ately slaughtered  by  direction  of  State  officers  and  under  State  laws,  and  at  the  ex- 
panse of  the  State.  (In  newly  infected  districts  it  is  earnestly  recommended  that  all 
exposed  animals  be  immediately  slaughtered.) 

(4)  The  rules  of  quarantine  shall  be  such  that  no  animal  sick  or  weUcan  leave  the 
infected  herd  except  for  slaughter,  or  to  be  taken  into  it  during  the  period  of  quaran- 
tine ;  the  attendants  of  infected  animals  BhaU  i^ot  ^  allowed  to  yiait  healthy  herds 
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except  after  change  of  clothing  and  shoes,  nor  nhall  any  persons  from  other  premises 
he  allowed  to  go  among  tlie  infected  cattle  except  by  special  permission. 

(5)  The  inspectors  of  the  j^iireau  of  Animal  ludiistry  shall  he  authorized  to  visit 
(j^uarantiued  animals  and  inspect  them  as  often  as  may  be  necessary,  and  no  qoaran- 
tine  restrictions  shall  he  removed  until  the  Chief  of  the  Bureau  of  Animal  Industry 
certifies  that  this  may  be  safely  done. 

(6)  The  Chief  of  the  Bureau  of  Animal  Industry  shall  be  authorized  to  carry  out 
such  measures  of  disinfection  in  regard  to  infected  premises  as  he  may  consider  ucc- 
essary. 

(7)  The  salaries  and  expenses  of  the  inspectors  of  the  Bureau  of  Animal  Industry, 
the  necessary  expenses  of  maintaining  quarantine  under  the  conditions  prescribed 
above,  and  the  expenses  of  disinfection  will  be  paid  out  of  the  fond  appropriated  by 
Congress  for  the  work  of  the  Bureau  of  Animal  Industry  in  accordance  with  the  law 
approved  May  29,  1884,  but  no  compensation  will  be  allowed  for  the  food  or  ordinary 
care  of  animals  in  quarantine. 

(8)  In  order  to  prevent  the  spread  of  the  disease  from  one  State  or  Territory  into 
another,  the  owners  of  infected  herds  in  the  various  States,  and  the  railroad  and 
transportation  companies  doing  business  in  their  vicinity,  will  be  notified  by  the 
Commissioner  of  Agriculture  of  the  penalty  provided  for  the  violation  of  teotiona 
6  and  7  of  the  act  referred  to. 

NORMAN  J.  COLMAN, 

CommiaHoner  of  Agrieulture, 
Washington,  D.  C,  July  1,  1885. 

The  inspections  made -by  Dr.  Wray  demonstrated  once  again  the  in- 
sidious and  progressive  character  of  this  plague.  While  Uttle  was 
^own  to  the  outside  world  of  any  new  cases  of  disease  among  the  cat- 
tle at  Cynthiana,  while  even  those  in  the  vicinity  who  had  endeavoied 
to  keep  informed  were  ignorant  of  any  serious  extension  beyond  the 
originally  infected  herd,  the  professional  inspection  showed  that  a  num- 
ber of  herds  were  affected,  and  that  many  cattle  had  been  more  or  leBS 
exposed.  The  particulars  in  regard  to  this  will  be  found  in  tJie  follow- 
ing letters  from  Dr.  Wray  which  summarize  the  results  of  his  work : 

Cynthiana,  Kt.,  Auguii  17, 1885. 

Sir  :  During  the  past  week  I  think  I  have  got  the  disease  here  within  boundB,  hav- 
ing located  most,  ifnot  all,  that  have  heen  exposed  to  the  contagion.  I  am  trying  to 
get  the  hoard  of  aldermen  to  pass  an  ordinance  prohihiting  all  ariving  or  leaoing  of 
cattle  through  the  pnhlic  streets.  I  wrote  Dr.  MoCormaok,  of  the  State  boua  of 
health,  to  come  here  in  person,  which  he  did  on  Thursday  evening,  Aag^ost  8.  Cto 
Friday,  at  Dr.  McCormack's  request,  a  meeting  was  held  at  which  resolationa  were 
passed,  so  we  can  put  all  cattle  that  have  heen  exposed  (with  the  exception  of  Frtsbie 
&,  Lake's)  in  two  i'lelds  on  Mr.  Handy^H  place,  which  is  now  in  quarantine.  Thii 
will  necessitate  some  fencing  that  I  will  have  done.  We  propose  to  put  the  infected 
and  exposed  ones  in  one  iield,  and  the  sick  or  diseased  ones  in  another.  At  the  same 
meeting  money  was  suhscrihed  to  pay  the  expense  of  those  that  were  in  quarantine 
until  the  15th  day  of  January,  1886.  I  have  followed  up  most  of  the  cases  that  have 
heen  exposed,  and  will  so  continue  until  all  have  heen  inspected.  I  followed  one  to 
Cincinnati  that  was  shipped  Saturday  evening,  August  9,  Aom  here,  and  saw  her  sold 
to  a  hutcher  and  killed. 

Frisbie  &  Lake  have  endeavored  to  keep  the  herd  on  the  Cox  place,  east  of  town, 
as  clear  as  possible,  by  sending  those  that  showed  any  symptoms  of  the  disease  over  to 
Mr.  J.  K.  Lake's,  on  the  Falmouth  pike,  among  those  that  are  so  badly  diseased. 
There  is  no  change  in  the  cows  belonging  to  M.  Bridwell,  J.  S.  Withers,  and  O.  Blade, 
which  are  pastured  in  Rule  &  Maffitt's  lot  a<lJoining  J.  K.  Lake's.  On  August  14  I 
killed  the  hull  Glory  of  Pleasaut  Hill,  in  the  presence  of  Dr.  McCormack,  of  the  State 
board  of  health,  and  with  J.  K.  Lake's  permission.  On  examination  before  death 
the  temperature  was  103^^  F.,  with  dullness  over  the  whole  of  the  left  side  of  the 
chest,  and  complete  loss  of  respiratory  murmur,  with  a  gurgling  sound  at  each  inspi- 
ration. Onpoit  mortmn  I  found  the  pleura  adnered  to  the  ribs  and  diaphragm,  the 
]>leura  being  three-quarters  of  an  inch  in  thickness.  On  opening  the  pleura  about  3 
gallons  of  dark  purulent  liquid  escaped  and  exposed  the  center  of  the  lung  which  wan 
in  an  advanced  stage  of  infarction.  The  right  lung  and  the  anterior  lobe  of  the  left 
was  in  a  comparatively  healthy  condition. 
Respectfully  yours, 

W.  H.  WRAY, 
F0terinary  In»peetor, 

Dr.  D.  E.  Salmok, 

Chief  of  JSureau  of  Animal  Industry* 
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Cynthiana,  Ky.,  October  12,  1885. 

Sir  :  Mnch  progress  bos  been  made  in  stamping  out  plenro-pnenmonia  daring  the 
past  week  by  Frisbie  «&  Lake  killing  all  their  sick  animals.  As  tlioy  have  made  the 
Ktiirt  I  tliink  all  others  will  follow.  Among  those  ooudemned  wasNutrina  of  Tnnlaw. 
On  examination  she  had  a  temperatnre  of  lOOP  F.,  and  alisht  dullness  over  central 
portion  of  ri^ht  lung.  On  post  mortem  examination  found  adhesions  to  second,  third, 
and  fourth  ribs  on  left  side,  and  .'^Iko  second,  third,  fourth,  fifth,  and  sixth,  with  a  cyst  3 
inchcH  in  diameter  on  right;  membraneof  cyst  was  very  nearly  one-half  inch  in  thick- 
ness; udliesions  on  right  side  were  very  tenacious.  The  following  is  a  list  of  those 
k  i  1  led  w  i  th  Frisbie  «Sl  Lake's  herd :  No.  2:2,  Jessie  Laurence :  No.  147,  Fay  St.  Helier ;  No. 
KJ,  Duke's  Emblem;  No.  27,  Hinwoor ;  No.  148,  Lady  St.  Helier;  No.2,  Rissa  Cicero; 
oMo  grade  calf;  one  spotted  heifer;  No.  80,  Pardon;  bull,  Hannibal  Duke;  No.  88, 
i)u  k  fs  Hadez ;  the  Jos.  Stevens  cow ;  No.  92,  Dora  Will  wood ;  No.  80,  Countess  Qeorg- 
iaiia;  No.  149,  Flora  St.  Helier;  grade  spotted  cow  Camel ;  spotted  heifer ;  three  grade 
belters;  bull  out  of  Dora  Willwood;  bull  calf;  calf  out  of  Countess  Georgiana,  and 
N  u tr i  n  a  of  Tn  n  1  a w. 

Keepectfullj'  yours, 

W.  H.  WEAY, 
Veterinary  Inepector, 

Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  Animal  Industry. 


Cykthiama,  Kt.,  November  16, 1885. 

Sir:  During  ray  stay  here  I  haye  found  pleuio-pneumonla  at  the  following  places, 
viz :  Frisbie  4SI&  Lake's,  W.  T.  Handy's,  Rule  <&  Maffitt's,  M.  Bridwell's,  J.  T.  Wither's. 
and  T.  J.  Megib ben's,  at  Cynthiana ;  on  the  places  owned  by  W.  T.  Moreland  and 
Irving  Cox,  at  Indian  Creek  neighborhood,  3^  miles  east  of  Cynthiana,  and  at  D.N. 
Braunock's,  near  the  Pendleton  Connty  line,  13  miles  north  of  Cynthiana.  The  con- 
tagion was  spread  at  Cynthiana  in  the  body  of  a  cow  sold  to  Joseph  Stevens  bv 
Fnsbie  <&.  Lake  in  the  month  of  October,  1884,  and  not  delivered  until  December  24, 
1884,  when  she  was  taken  to  Mr.  Handy's,  where  she  remained  three  weeks.  (Mr. 
1  Tandy's  stock  becauio  sick  some  time  in  February,  1885.)  She  was  then  taken  to  Mr. 
Stevens's  own  place  until  she  calved,  which  was  about  May  1,  1885.  While  at  Mr. 
Stevens's  place  she  came  in  contact -with  his  mother's  cow,  which  sickened  and  died 
about  the  middle  of  J  uly.  She  was  then  taken  to  Rule  &  Malfitt's  lot  and  kept  there 
until  July  1,  1885,  when  she  was  taken  back  to  Mr.  J.  E.  Lake's  and  pastured  on  the 
race-course  pasture.  This  cow  had  a  cough  and  looked  unthrifty  all  last  winter  and 
B))rLng.  On  inspecting  her,  August  13,  1885, 1  found  her  sniTering  with  acute  and 
chronic  plouro-pneumonia.  D.  N.  Brannock's  herd  was  bought  at  the  auction  sale 
held  hero  on  Juno  2.  As  there  was  no  quarantine  established  at  that  time  and  a  great 
deal  of  driving  and  intermingling  of  cattle,  I  think  they  got  the  contagion  from  pass- 
ing Rule  &  Maflitt's  lot  while  on  their  way  to  Cvnthiana  to  be  sold.  W.  S.  More- 
land's  cow  was  pastured  next  to  Irving  Cox,  at  the  Indian  Creek  neighborhood^  Mr. 
Cox  having  taken  his  herd  of  13  head,  which  had  been  pastured  next  to  Frisbie  &, 
Lake's  herd  on  the  Cox  pasture,  to  Indian  Creek  some  time  in  June.  T.  J.  Megib- 
ben's  pasture  was  infected  by  a  cow  belonging  to  James  Riche,  which  had  been  past- 
ured in  Rule  &  Maffitt's  lot  all  the  spring,  and  was  taken  to  F.  J.  Megibben's  place 
some  time  in  July.     lu  August  she  was  sold  to  a  butcher  in  Cincinnati  and  killed. 

Frisbie  &  Lake's  whole  herd  was  kept  at  J.  K.  Lake's  home  place  during  the  win- 
ter of  1884-85.  They  were  turned  out  on  pasture  April  17, 1885,  the  healthiest  in  ap- 
pearance going  to  the  Cox  pasture,  1^  mile  east  of  Cynthiana.  The  milch  cows  were 
kept  at  the  home  place,  and  those  that  were  sick,  or  had  shown  any  symptoms  of  being 
unthrifty  were  put  on  the  race-course  pasture.  The  21  head  that  went  to  Tennessee 
were  taken  from  Lake's  home  place  some  time  during  the  winter.  Frisbie  &  Lake 
have  had  3  die  since  they  have  had  the  disease  in  their  herds.  As  soon  as  they  were 
convineed  that  there  was  no  remedy  for  the  disease  and  an  animal  showed  symptoms 
of  being  sick,  it  was  killed  and  buried.  Fourteen  were  thus  destroyed,  and  these, 
with  the  3  animals  that  died,  make  17  head  disposed  of  before  August  1.  On  my 
arrival  on  August  4,  there  were  41  head  on  the  Cox  pasture,  17  heaa  at  the.  home 
place,  27  hejul  ou  the  race-course  pasture,  and  2  at  H.  D.  Frisbio's  house,  making  a 
total  of  87  liead.  On  October  7,  1895,  1  killed  and  buried  7  head  from  the  Cox  past- 
me.  On  August  14  I  killed  the  bull  Glory  of  Pleasant  Hill ;  on  August  17  one  heifer 
(lied  ;  on  August  29  I  killed  two  heifers,  and  on  October  7  I  killed  17  head  from  the 
ruco-courso  pasture  ;  on  October  d-I  killed  two  animals  from  the  home  place.  Frisbie 
iV  Lake  had  some  cattle  on  a  place  of  Mr.  Lake's,  3^  miles  from  town,  on  the  Cynthi- 
ana and  Falmouth  pike.  I  believe  this  is  the  herd  that  went  to  Texas.  Mr.  Lake 
bold  this  place  last  spring. 
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Oa  W.  T.  Handy's  place  were  21  liead,  19  of  which  were  Mr.  Handy's,  1  of  Mr. 
Woolwinder's,  and  1  belongiug  to  Mrs.  Roberts.  'One  heifer  of  Mr.  Handy's  died 
Angast  19, 1^.  He  has  9  heaa  snfiering  with  chronic  plearo-pnemnonia.  Mrs.  Rob- 
erts's cow  has  pleuro-pneomonla  in  a  chronic  form.  Mr.  Woolw inder's  cow  was  sold 
to  the  batcher  some  time  in  October.  In  Rule  tUc  Mailitt's  lot  I  found  7  head  belong- 
ing to  different  owners,  as  follows :  O.  Slade,  1  cow  (chronic  form),  killed  October  20, 
18§5 ;  J.  N.  Slade,  1  cow,  got  fast  under  distillery  and  died ;  P.  Barhart,  1  cow,  sold 
to  the  butcher ;  J.  W.  Lang,  1  cow,  sold  to  the  butcher ;  J.  D.  Fuback,  1  cow,  suffer- 
ing with  acute  pleuro-pneumonia,  and  was  killed  in  the  presence  of  W.  H.  Rose,  D. 
V.  S.,  October  28, 1885 ;  Marion  Rule,  1  cow,  sold  to  the  butcher ;  T.  J.  Maffitt,  1  cow, 
killed  August  22,  1885,  had  acute  pleuro-pneumonia  previous  to  my  arrival.  Several 
others  which  had  been  kept  in  the  same  field,  but  had  been  taken  home  by  their  owners, 
as  follows:  C.  R.  Kimbrough,  1  cow;  Dr.  Hedges,  1  cow;  John  Stevens,  1  cow;  Mrs. 
Stevens,  1  oow,  taken  sick  July  10,  and  died  in  about  ten  days  j  T.  Brashears,  1  cow, 
was  found  Buffering^  with  acute  pleuro-pneumonia  and  was  killed  in  the  lot  about 
July  20.  This  lot  is  now  empty,  all  the  animals  having  died,  been  kiUed,  or  were 
disposed  of  to  the  butcher.  J.  S.  Withers  had  2  cows  in  his  lot  acUoinixig  Rule  dt 
Maimtt'B.  One  was  killed  October  10.  She  had  chronic  pleuro-pneumonia.  The  other 
is  now  suffering  with  acute  pleuro-pneumonia,  and  will  likel^"^  be  disposed  of  this 
week.  Mr.  Bridwell  had  6  cows  in  his  lot  adjoining  J.  S.  Withers,  3  of  hijB  owa,  1  of 
J.  T.  Hedges,  which  was  sold  to  M.  Bridwell,  and  2  of  George  Edsall's,  wMoh  were 
killed  by  him  and  sold  for  beef.  An  animal  belonging  to  M.  Bridwell,  killed  Octo- 
ber 12, 1885,  had  chronic  pleuro-pneumonia.  A.  Perrin  has  1  cow  in  the  distillery  lot 
adjoining  Rule  &,  Maffitt's  on  the  east.  T.  J.  Megib  ben's  lot  contained  78  head,  3  of 
which  were  killed  October  19,  1885,  and  found  amicted  with  chronic  pleuro-pneumo- 
nia. W.  S.  Moreland  had  1  cow  that  was  killed  September  1,  1885,  that  had  acute 
pleuro-pneumonia.  Irving  Cox  has  13  head,  5  of  which  could  only  be  inspected,  as 
the  balance  were  too  wild  to  catch.  Two  of  those  inspected  were  founa  affected 
with  chronic  pleuro-pneumonia.  D.  M.  Brannock  had  17  head,  3  of  which  had  ohronic 
pleuro-pneumonia.  The  whole  herd  was  killed  and  burned  by  a  mob  on  the  night  of 
September  22,  1885. 

If  yon  desire  the  names  of  the  7  head  affected  in  the  chronic  form  in  the  herd  that 
went  to  Tennessee,  I  can  get  them  and  the  herd  register  number  for  yoa. 
Respectfully  yours, 

W.  H.  WRAY, 
Veterinary  In$peoior. 

Dr.  D.  E.  Saxmon, 

Chief  of  Bureau  of  Animal  Industry. 

OUTBREAK  OP  PLEURO-PNEUMONIA  IN  MISSOUBI. 

While  investigating  the  dissemination  of  the  contagion  from  the 
infected  herds  in  Illinois,  I  learned  from  the  Messrs.  GMpp  that  a  young 
bull  had  been  sent  from  tbeir  herd,  at  Peoria,  to  a  lunatic  asylum  in 
Missouri,  which  they  thought  was  located  at  Clinton.  At  the  time  of 
shipment  the  disease  had  just  appeared  among  their  cattle,  bat  one  or 
two  had  been  affected,  and  they  did  not  suspect  the  true  nature  of  the 
malady.  They  had  received  information  after  the  arrival  of  the  animal 
iu  Missouri  that  it  was  in  good  health  and  apparently  thriving.  In 
order  that  I  might  be  promptly  informed  should  any  disease  m  con- 
veyed by  it,  I  wrote,  under  dated  of  October  18,  to  the  superintendent 
at  the  lunatic  asylum  !No.  1  stating  the  facts  in  regard  to  the  shipment 
of  this  calf  from  Mr.  Tripp's  herd,  asking  in  regard  to  its  present  oon- 
ditiou,  and  requesting  early  information  in  case  any  symptoms  of  tihe 
disease  should  be  observed.  Mr.  C.  O.  Atkinson,  steward  of  the  State 
lanjitic  asylum  at  Fulton,  Mo.,  replied  to  this  letter  on  October  25,  stat- 
ing that  the  Messrs.  Tripp  had  informed  him  of  the  disease  in  their 
herd,  and  that  they  had  at  once  separated  the  animal  which  had  come 
from  there  and  kept  him  away  from  all  the  other  cattle  until  the  15th 
of  October.  He  also  stated  that  this  animal  and  all  the  others  on  their 
farm  were  well,  and  that  none  of  them  had  shown  any  signs  of  the  disease; 
also,  that  if  they  observed  any  suspicious  symptoms  they  would  notify 
*^^>^e  Department  at  once.    No  further  information  was  received  in  re- 
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gard  to  this  herd  until  late  in  February,  1885,  when  the  following  let- 
ter, mentioning  the  existence  of  the  disease,  reached  the  Department : 

State  Lunatic  Asylum, 
Fulton,  Mo,,  February  21, 1885. 

Sir  :  On  the  ISth  of  October  of  last  year  yon  wrote  making  inqnlry  abont  the  boll 
calf  we  purchased  of  Messrs.  Tripp,  of  Peoria,  111.  I  replied  at  once,  stating  we  had 
exclnded  the  animal  firom  contact  with  all  other  cattle,  that  his  health  was  good,  as 
was  that  of  oar  entire  herd.  We  kept  him  apart  from  all  other  cattle  for  one  hun- 
dred days,  though  he  was  in  the  bam  with  our  herd  for  the  fii^t  ten  days  after  we  re- 
ceived him  from  Peoria.  His  health  has  been  apparently  good  up  to  the  present  time. 
If  at  any  time  he  has  been  ailing  it  was  so  sliffht  as  to  escape  our  notice. 

Within  the  last  three  weeks  a  fatal  malady  nas  appeared  among  our  dairy  herd,  the 
symptoms,  from  the  first,  being  alarming  and  distressing.  The  cows  attacked  m>m 
the  first  breathe  very  rapidly  and  with  much  difficulty ;  mouth  open ;  toneue  pro- 
truded ;  frothy  saliva  (in  some  cases  mingled  with  streiucs  of  blood)  streams  from  the 
month  to  the  ground ;  legs  and  horns  cold ;  tenderness  alone  the  spine ;  little  orno  ap- 
petite ;  restless,  with  neck  extended  and  nose  lowered ;  pu&e  about  84. 

We  have  examined  the  lungs  of  the  dead  animals  and  find  them  more  or  less  hepa- 
tized  in  every  case.  In  two  cases  almost  the  entire  lunss  were  in  this  condition  ;  in 
one  other  partially  so,  and  in  one  only  the  upper  or  smaller  lobe  of  the  right  lung  was 
in  this  condition.  This  last  cow  died  very  suddenly.  She  ate  bran  and  chop  at  4  o'clock 
in  the  morning.  Soon  after  she  was  discovered  to  be  breathing  hard,  and  died  at 
about  10  o'clock  the  same  morning.  The  walls  of  the  windpipe  in  tnis  case  were 
thickened  until  the  air  passages  near  the  lungs  was  not  large  enough  to  admit  my 
little  finger. 

We  are  greatly  fearing  contagious  pleuro-pneumonia  from  the  symptoms  given. 
What  is  your  opinion  f    And  wlukt  would  you  advise  f 
Yours,  respectfully, 

C.  O.  ATKINSON,  Steward. 

P.  S.—Do  you  think  it  possible  the  buU  could  have  oommonioated  the  disease  with- 
out having  it  himself  f 

C.  O.  A. 
Dr.  D.  E.  Salmon, 

Washington,  D.  C. 

Dr.  Trambower,  who  was  then  in  Arkansas,  was  immediately  notified 
by  telegraph  to  proceed  to  Fnlton  and  make  a  thorough  investigation 
of  the  nature  of  the  disease  affecting  these  cattle.  On  March  2  he  tele-, 
graphed  from  Fnlton  that  an  examination  of  the  animals  confirmed  a 
strong  suspicion  of  pleuro-pneumonia.  One  case  was  then  developing 
and  assuming  the  acute  type.  On  March  5  he  telegraphed  that  con- 
tagious pleuro-pneumonia  among  the  cattle  on  the  farm  was  positively 
ascertained  on  post  mortem  examination.  One  acute  and  seven  chronic 
cases  remained  at  that  time.  On  March  5  Dr.  Trumbower  wrote  that 
9  head  had  died  or  had  been  killed  from  the  asylum  herd  since  the  mid- 
dle of  January  and  previous  to  his  arrival.  On  the  preceding. day  Dr. 
Smith  gave  him  permission  to  destroy  a  cow  which  he  discovered  to  be 
sick  on  the  morning  of  the  3d.  She  had  refused  to  eat  her  feed  during 
the  night  and  yielded  only  one-half  the  quantity  of  milk.  Her  temper- 
ature was  105.8°,  dullness  over  the  lower  half  of  the  left  lung  on  per- 
cussion. On  the  2d  he  had  picked  her  out  as  a  chronic  case,  together 
with  seven  others.  She  had  not  been  suspected  of  being  diseased  by 
the  dairymen,  and,  in  fact,  looked  better  on  the  2d  instant  than  many 
of  the  other  cattle  in  which  he  had  failed  to  detect  evidence  of  the 
disease.  On  the  morning  of  the  4th  the  temperature  was  106° ;  there 
was  a  slight  moan  and  rapid  effusion  going  on  into  the  chest.  She  was 
killed  in  the  presence  of  Dr.  Smith  and  three  of  his  assistant  physicians. 
The  autopsy  showed  in  the  left  lung  the  typical  lesions  of  the  disease; 
the  marbling  was  very  plain  with  interlobular  exudation,  infarction, 
and  an  organized  lymph  exudate  in  the  thorax.  The  witnesses  were 
thoroughly  convinced  as  to  the  nature  of  Uie  disease.    Dr.  Inunbower 
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bad  carefully  examined  the  bull  that  was  purchased  from  Mr.  Tripp  and 
found  circumscribed  dullness  on  the  left  side  from  the  center  of  the 
lung  with  crepitation  at  the  inferior  part  of  the  chest  on  the  right  side. 
Tlie  herd  comprises  74  head,  including  calves,  yearlings,  bulls,  and 
cows. 

Dr.  Trumbower  urged  the  destruction  of  every  animal  on  the  place  as 
the  only  means  of  promptly  extirpating  the  disease.  On  March  6  two 
other  cows  were  killed  in  the  i)resence  of  the  board  of  managers  of  the 
State  lunatic  asylum  and  of  Professor  Sanborn,  dean  of  the  agricult- 
ural department  of  the  State  tTniversity.  One  of  these  presented  very 
marked  symptoms  of  pleuropneumonia  in  the  chronic  stage.  When 
killed  there  were  found  to  be  very  strong  adhesions  of  the  posterior  lobe 
of  the  left  lung  to  the  ribs.  The  whole  surface  lying  against  the  dia- 
I)hragm  was  firmly  attached  to  this  organ,  and  it  was  very  difficult  to 
dissect  it  away  without  cutting  into  either  the  lung  or  the  diaphragm. 
A  section  through  the  lung  opened  a  sac  12  inches  in  length  by  G  inches 
wide  in  the  center.  The  contents  were  partly  broken  down,  necrosed 
lung  and  necrosed  lung  tissue  and  the  pus  resulting  from  its  disintegra- 
tion. On  March  10  Dr.  Trumbower  wrote  that  he  had  just  made  two 
more  autopsies  to  demonstrate  the  nature  of  the  disease  to  a  special  com- 
mittee from  the  legislature.  These  were  very  marked  cases  of  pleuro- 
Sneumonia,  and  convinced  the  committee  of  the  existence  of  the  disease. 
In  the  9th  he  made  an  autopsy  to  demonstrate  the  disease  to  Hon.  N. 

D.  Thurmond  of  that  district.  Like  many  others,  Mr.  Thurmond  had 
been  skeptical  of  the  nature  of  the  trouble,  but  was  apparently  con- 
vinced after  seeing  this  case.  Of  the  25  milch  cows  remaining  in  the 
asylum  bam  on  the  10th  not  more  than  6  were  entirely  without  symp- 
toms of  the  plajj^ue. 

The  fa<it  of  the  existence  of  lung  plague  in  the  herd  belonging  to  the 
asylum  having;  been  fully  established,  much  uneasiness  was  felt  by  the 
people  of  Oallaway  and  surrounding  counties  lest  it  might  spread  to 
other  herds  and  localities.  That  they  might  have  the  aid  and  assistance 
of  the  Government  in  their  efforts  to  suppress  it  the  Gommissioner  of 
Agriculture  was  urgently  requested  to  permit  Dr.  Trumbower  to  remain 
and  superintend  the  necessary  measures  for  its  extirpation.  Senators 
Cockrell  and  Vest  were  also  earnestly  appealed  to,  and  requested  to 
urge  upon  the  Commissioner  the  importance  of  lending  all  the  aid  in  his 
power.  Among  others  who  signed  these  appeals  were  the  following- 
named  citizens  of  Gallaway  Gounty :  Dr.  T.  E.  H.  Smith,  superintend- 
ent and  physician  State  lunatic  asylum ;  Charles  A.  Bailey,  William 
Harrison,  John  A.  Hockaday,  J.  L.  Erwin,  B.  P.  Bailey,  treasurer  State 
lunatic  asylum;  F.Lorenz;  W.  H.  Dawson,  J.  H.  Buchanan,  and  John 

E.  Carter,  members  of  city  council  of  Pulton ;  J.  B.  Snell,  mayor  of 
Fulton:  T.  A.  Baulwave,  city  attorney;  John  McGregor,  councilman; 
W.  L.  Fisher;  J.  C.  Yantis  and  Edwin  Card,  members  State  lunatic 
asylum  board;  George  Mclntire,  city  marshal  of  Fulton. 

On  March  10  Dr.  Trumbower  wrote  that  a  new  board  of  asylum 
managers  had  recently  been  appointed,  that  they  had  met  for  the  trans- 
action of  business  on  the  preceding  day,  and  he  had  killed  1  sick  cow, 
to  demonstrate  the  nature  of  the  disease  to  four  physicians  who  were 
on  the  board.  The  animal  presented  typical  lesions  of  the  disease,  and 
the  board  passed  the  following  i)reamble  and  resolutions : 

Whereas  a  destrnctive  diseaeo  is  provailin^  in  tlio  Lord  of  cattlo  belonging  to  the 
institntion,  some  16  or  17  head  liavini;  died  already,  and  an  man^  more  showing  symp- 
toms of  the  disease :  and 

Whereas  a  Unitea  States  vetoriuary  surgeon,  Dr.  M.  E.  Trumbower,  has  Iks«ii  two 
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or  three  weeks  making  fnll  and  thoroDsh  examination  of  said  herd,  and  from  these 
iuyestiffatioDs  and  po9t  mortem  ezaminaiione  (one  of  which  was  made  in  the  presence 
of  the  hoard)  he  unhesitatingly  pronounces  the  disease  to  he  the  contagions  pleuro- 
pnonmonia;  and 

Whereas  sold  Tmmhower  declares  the  idea  of  onarantinlng  an  inefficient  and  uucer- 
isihx  remedy  for  the  eyil,  having  heen  tried  and  fonnd  unsuccessful  after  fifteen  or 
eighteen  months'  riffid  enforcement;  and 
Whereas  the  cattle  interests  of  our  State  demand  the  stamping  out  of  the  disease: 
Jiefiolredf  That  the  superintendent  he,  and  is  herehy,  instructed  to  kill  the  entire 
herd  of  cattle  as  soon  as  he  is  in  possession  of  an  opinion  from  the  State  attorney- 
general  that  such  an  order  is  within  the  legal  power  of  this  hoard,  and  as  soon  as  the 
diagnosis  of  Dr.  Tmmhower  wiU  have  heen  confirmed  hy  some  other  eminent  au- 
thority. 

Dr.  Hagyard  was  selected  to  confirm  Dr.  Trumbower's  diJigiiosis.  On 
]\Iarch  22,  Capt.  James  Q.  Payne,  of  Elansas  City  stock-yards,  Mr.  A.  B. 
Matthews,  of  Kansas  City,  Mr.  0.  M.  Lackland.of  Mexico,  Mo.,  acoom* 
])anied  by  Veterinarians  Adair  and  Dundas,  of  Kansas  City,  and  by  Dr. 
Bates,  of  Bates  City,  arrived  at  Fulton  for  the  purpose  of  making  an 
iuvestigation  in  regard  to  the  nature  of  the  disease  with  which  the  cattle 
were  affected. 

There  seemed  to  be  still  a  strong  feeling  that  some  mistake  had  been 
made,  and  that  the  malady  was  not  pleuro-pneumonia.  The  yeterino- 
riaus  first  agreed  among  themselves  as  to  the  appearance  whidi  the 
lungs  should  present  in  case  the  disease  was  pleuro-pneumonia.  They 
then  slaughtered  an  affected  animal  and  all  agreed  that  the  lesions  were 
those  of  this  disease,  and  all  these  parties  were  so  thoroughly  convinced 
that  they  did  not  ask  for  the  slaughter  of  a  second  animal,  which  was 
offered,  if  they  desired  it.  0^  the  morning  of  March  22,  the  bull  which 
came  from  Illinois  was  killed  in  presence  of  Dr.  Hagyard.  The  left 
lung  was  found  adherent  by  fibrous  bands  to  the  pleural  surface  of  the 
spinal  column  and  ribs.  In  the  anterior  lobe  four  small  cysts  were  found 
containing  lung  tissue  in  a  state  of  disintegration.  Another  animal  was 
killed  for  examination,  and  in  the  lung  was  found  a  very  large  cyst  en- 
closing necrosed  lung  tissue.  The  lung  of  the  third  cow  contained  a 
somewhat  smaller  cyst,  which  was  evidently  not  of  so  long  standing  as 
in  the  other  case. 

Dr.  Hagyard  had  no  hesitation  in  declaring  the  disease  pleuro-pneu- 
monia, and  the  other  veterinarians  were  equally  positive. 

On  March  27,  27  animals  of  the  asylum  herd  were  slaughtered  in  the 
presence  of  Dr.  Holcombe,  State  veterinarian  of  Kansas.  There  were 
only  3  of  these  which  did  not  show  some  evidence  of  lung  affection; 
many  of  them  had  encysted  masses  of  dead  lung.  The  following  day  5 
cows,  14  two-year-old  heifers,  and  13  yearling  heifers  were  slaughteml. 
Many  of  these  presented  evidence  of  the  ravages  of  this  disease.  On 
March  31, 5  cows,  being  all  that  remained  of  the  herd,  were  slaughtered 
in  the  presence  of  the  oattle-owners  of  that  section,  who  held  a  meeting 
that  day  at  Fnlton.  All  these  showed  plain  evidence  of  pleuro-pneu- 
liionia. 

The  following  telegram  IVom  Governor  Marmaduke  and  Congressman 

Bhind  needs  no  exphuiatiou: 

Jeffehson  City,  Mo.,  April  4,  1885. 

Vonr  attention  is  rospectfuUy  invited  to  the  fact  that  in  the  county  of  Callaway, 
This  Stale,  plenro-pneuraoDia  exints  in  a  dangerous  form,  affecting  several  herds  of 
(  ait'e.  and  liable  to  spread  and  aQ'ect  other  herds  to  the  great  damage  of  the  citizens 
t  licM  eof.  It  is,  therefore,  earnestly  requested  that  whatever  power  you  may  have  un- 
der the  laws  of  Congress,  and  particularly  the  act  of  Congress  of  May  29,  1884,  be 
exercised  by  you  in  the  manner  contemplated  by  said  act  in  the  snppreesion  of  said 
di$>ease,  and  to  use  such  appropriation  and  means  as  may  be  anthorixed  by  such  aot  in 
thin  behalf.    luuucdiate  and  vigorous  action  is  requested.    We  have  Tisited  the  local- 
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ity  affected,  and  can  oertifV  to  the  facts  above  stated.  Over  one  handled  head  of  dis- 
eased  cattle  have  been  killedi  and  in  the  opinion  of  the  veterinary  snrgeon  (Dr.  Tram- 
bower),  now  on  the  ground  by  authority  of  your  Department,  many  others  are  believed 
to  be  affected.  The  citizens  of  the  county  are  doing  their  whole  duty  in  contribiitiug 
their  money  and  time  in  the  effort  to  stamp  out  the  disease.  Dr.  Trumbower  has  giveu 
valuable  aid  by  his  skill  and  experience  lu  the  detection  and  suppression  of  the  dis- 
ease, and  any  further  aid  your  Department  can  render  in  aid  of  the  efforts  of  the  x>eo- 
pie  of  the  county  will  be  of  great  value  to  them  and  the  State. 

The  State  authorities  will  use  all  the  limited  powers  giveu  them  to  co-operate  in 
stamping  out  the  plague. 

JOHN  S.  MARMADUKE. 
R.  P.  BLAND. 

Hon^ORMAN  J.  COLMAN, 

Cammiaaioner  of  Agriculturef  WasMngionf  D,  C. 

April  5,  Dr.  Trumbower  reported  that  18  animals  that  had  been 
grazing  in  a  field  adjoining  the  asylum  grounds  had  been  slaughteored, 
and  that  6  of  these  which  were  examined  after  death  were  plainly 
affected  with  the  disease.  A  rainstorm  prevented  the  examination  of 
the  remaining  12  carcasses.  Other  herds  had  also  been  exposed,  and, 
owing  to  the  danger  that  infected  animals  would  be  shipped,  the  follow- 
ing notice  was  sent  to  the  president  of  the  Chicago  and  Alton  Bailroad 
Company: 

Dbpabthent  of  Agrioultubx, 

BUKBAU  OF  ANIMAJL  INDUSTST, 

WashingUm,  ApfH  6, 1886. 

Sib:  Under  section  7  of  the  act  establishing  the  Bureau  of  Animal  Indnttry,  it  is 
my  duty  to  notify  you  that  the  contagious  pleuro-pneumonia  of  cattle  exists  at  Ful- 
ton, Mo.,  and  in  that  vicinity,  and  that  to  receive  any  cattle  affected  with  this  disease 
for  shipment  will  render  your  company  liable  to  the  penalty  prescribed  in  said  ao^  a 
copy  of  which  is  inclosed  for  your  information  and  guidance. 
Very  lespeotfolly, 

E.  A.  CABMAN, 
Actlmg  Comm499km€r, 
T.  B.  BiJLOKBTOinc,  Esq., 

PreHdeni  ckioago  and  Alton  Bailroad^  Ckio^igOf  III, 

About  this  time  requests  were  made  by  the  superintendent  of  the 
Kansas  City  stock -yards  and  by  stockmen  in  other  sections  of  Missouri 
for  the  appointment  of  local  inspectors  whose  duty  it  should  be  to  ex- 
amine cattle  intended  for  shipment  and  certify  to  their  healthfulness. 
These  requests  were  occasioned  by  restrictions  placed  upon  the  move- 
ment of  cattle  from  this  State  by  the  authorities  of  other  Western 
States.  On  account  of  the  limited  number  of  employes  which  the  Bu- 
reau is  authorized  to  have  upon  its  roll  at  any  one  time,  it  was  clearly 
impossible  to  station  inspectors  in  the  various  parts  of  the  State  where 
they  were  desired. 

(jha  April  10,  Dr.  C.  B.  Michener,  of  New  York^  was  directed  by 
telegraph  to  proceed  at  once  to  Fulton,  Mo.,  and  assist  Dr.  Trumbower. 
It  was  hoped  that  by  a  rigid  supervision  and  isolation  of  the  cattle  in 
that  vicinity  there  would  be  no  necessity  of  inspectors  at  other  points. 
and  that  neighboring  States  could  be  induced  to  allow  unrestrioted 
shipments  of  animals  from  the  counties  that  had  not  been  infected. 

The  condition  of  affairs  on  April  19  is  summarized  in  the  following 
communication  from  Dr.  GDrumbower,  and  in  the  notice  and  the  report 
of  the  citizens'  executive  committee  given  below: 

Fulton,  Mo.,  Apr^  19, 1865. 

Sir  :  One  hundred  and  thirty-nine  head  of  cattle,  inolnding  the  asvlnm  hml,  have 
been  killed.  About  3P0  more,  which  are  now  known  to  have  been  direotlT  ezposedy 
ahonld  be  killed.    From  500  to  800  otheiii  whioh  haye  had  opportnnitlM  m  «b- 
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posnre,  remain ;  they  have  not  yet  been  examined.    All  the  money  raised  for  the 
purchase  of  infected  herds  has  been  expended. 

We  are  still  sanguine  of  saccess.    Two  conditions  exist  which  are  favorable,  Tic, 
the  slow  extension  of  the  disease,  considering  the  opportunities  afforded ;  the  evidently 
mild  and  subacute  or  chronic  type  of  the  ontbreak. 
Yours  truly, 

M.  R.  TRUMBOWER, 

Veterimiry  In$peotor, 

Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  Animal  Indu$1iqf. 

The  following  is  the  appeal  issued  by  the  citizens'  executiye  oommit- 
tee: 

To  the  people  of  Callaway  County : 

It  is  a  well-established  fact  that  contagious  plenro-pnenmonia  is  now  prevailing  to 
an  alarming  extent  in  this  county.  The  executive  committee  have  already  discovered 
that  nearly  1,000  head  of  cattle  in  this  county  alone  have  been  exposed  to  the  disease. 

It  is  known  that  at  least  sixty  different  persons,  scattered  over  the  county,  have 
had  their  cattle  exposed,  and  how  much  further  it  may  have  extended  it  is  impossible 
to  say  until  further  examination  is  made.  Every  day's  work  of  the  committee  in- 
creases the  number  of  exposures.  Nor  are  the  contaminated  herds  confined  to  Fulton 
and  immediate  vicinity.  The  farther  from  Fulton  the  greater  the  number  of  exposed 
head. 

The  disease  oan  and  must  be  stamped  out  at  any  cost.  There  is  no  time  now  to  wait 
to  see  what  your  neighbor  will  do.  Business  in  our  county  is  dead.  Our  cattle  are 
quarantined  in  the  county.  How  Ions  shall  this  stagnation  of  businesa  remain  f 
When  will  you  be  able  to  ship  your  oMtle  to  market  f  There  is  but  one  answer : 
Whenever  you  can  say  to  the  world  pleuro-pneumonia  no  longer  exists.  What  class 
of  men  will  this  disease  most  affect  T  There  is  but  one  answer :  The  men  who  own 
the  greatest  number  of  cattle.  Why  stop  to  argue  the  question  that  our  merchants, 
our  doctors,  our  lawyers,  oar  smiths,  and  other  mechanics  are  as  much  affected  as  the 
cattlemen  T  You  know  the  cattlemen  are  vitally  interested,  and  to  the  cattlemen 
we  appeal  to  take  steps  to  protect  themselves. 

It  IS  useless,  it  is  suicidal,  for  the  people  of  Callaway  to  remain  idle  and  expect 
other  counties  to  do  for  them  what  they  wUl  not  do  for  themselves.  Whenever  our 
people  will  show  to  the  world  that  they  realize  the  importance  of  this  calamity  by 
putting  up  money  to  suppress  it,  then  will  the  other  counties  come  to  your  help,  and 
not  till  then.  Callaway  County  has  over  $1,000,000  worth  of  cattle,  nearly  every  dol- 
lar of  which  is  liable  to  be  lost.  If  your  dwelling-house,  worth  |1,000,  was  on  fire 
would  you  not  give  $100  to  save  it  f  How  much  nave  the  people  given  to  save  the 
$1,000,000  exposed  f    Not  $3,000 ;  not  one-third  of  1  per  cent. ! 

Will  you  see  your  house  bum  to  the  ground  because  your  neighbor  won't  come  and 
help  you  put  out  the  fire  f  That  is  what  the  cattlemen,  the  business  men,  all  the 
men  of  the  countv  are  doing — waiting  for  their  neighbors  to  save  their  property. 
*^  But,''  yon  say,  "  why  don't  the  governor  call  the  legislature  together  and  get  the 
State  to  help  us  f  "  Is  the  State  more  interested  in  saving  your  property  than  yon 
are  f  No  one  has  a  right  to  ask  for  help  until  he  has  tried  to  help  himself.  If  Calla- 
way County  will  subscribe  $15,000  to  stamp  out  pleuro-pneumonia,  we  have  no  doubt 
but  an  equal  amount  will  be  furnished  outside  the  county.  One  man  in  Kansas  City 
has  already  offered  to  give  one-tenth  of  the  whole  cost,  not  exceeding  $50,000. 

What  will  you  do  f  Go  to  work,  every  man  of  you.  See  your  neighbor ;  get  him 
to  subscribe  something. 

In  order  to  secure  concert  of  action  and  to  effect  a  more  thorough  organization  and 
to  devise  plans  for  raising  money,  we  hereby  call  upon  the  tax-payers  of  Callaway 
County,  the  cattlemen,  the  mulemen,  the  mechanics,  the  merchants,  the  doctors,  the 
lawyers,  and  every  other  class  or  profession  to  meet  at  Fulton  on  Saturday,  April  25, 
1885.  Come  one,  come  all !  Come  to  do  something !  If  you  will  come  in  the  right 
spirit,  our  word  for  it,  iu  thirty  days  every  cow  in  the  county  that  has  been  exposed 
to  pleuro-pneomonia  will  be  in  her  grave.    Ask  your  neighbor  to  come. 

J.  D.  liENDERSON,  County  Clerk, 
N.  D.  THURMOND,  Representative, 
JOHN  A.  MOORE,  Treasurer, 

Finance  Committee  for  Callaway  County, 
C.  A.  BAILEY, 
JOHN  L.  ERWIN, 
gXgEKA  THBELKELD. 

IobwmUw  dmmiiUe, 
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The  same  committee  addressed  the  following  commttnication  to  the 
governor : 

PROGRESS  OF  PLEURO-PNEUMONIA. 

To  Ilia  excellency  John  S.  Marmaduke, 

Governor  of  Mianouri : 

The  undersigned  executive  comuiittee,  jippointed  March  31,  at  a  meeting  of  cattle- 
men in  Fulton,  to  take  steps  to  suppress  the  disease  of  pleuro-pueumouia  among  tbe 
cattle  of  Callaway  County,  submit  the  following  statement  of  facts,  showing  th'*  ex- 
tent of  the  disease  and  the  rapidity  with  which  it  is  spreading :  The  disease,  so  far  :is 
investigated,  has  been  found  to  have  originated  with  the  asylum  cattle.  The  asylum 
lM>ught  a  bull  last  July  of  Mr.  Tripp,  near  Peoria,  lU.  This  bnUran  with  the  asylum 
herd  of  about  85  cattle  until  the  herd  was  slaughtered  in  March.  Of  the  85  asylum 
cattle  killed,  all  except  9  were  found  to  bo  diseased,  some  slightly  and  others  indicat- 
ing that  the  disease  was  of  several  months'  duration.  The  spread  of  the  disease  out- 
side of  the  asylum  herd  can  be  traced  almost  entirely  to  cattle  formerly  owned  by 
Isaac  Owen  and  John  Lawther,  each  of  whose  farms  adjoins  the  asylum  lands  on  the 
east,  there  being  only  a  fence  between  the  asylum  pastures  and  these  farms. 

Mr.  Owen  owned  26  head  of  cattle  since  the  appearance  of  the  disease  at  the  asy- 
lum, or,  rather,  since  the  Illinois  bull  was  brought  there.  Of  these  he  sold  to  W.  F. 
Nosbit,  3  miles  south  of  Fulton,  4  head,  which  were  placed  with  14  other  cattle  of 
Mr.  Nesbit's.  The  4  head  have  been  all  killed,  and  three  of  them  found  to  be  affected 
with  the  disease.  There  has  been  no  chance,  as  far  as  we  can  learn,  for  the  disease 
to  spread  to  other  cattle  from  "Nesbit's  herd,  except  to  the  cattle  on  county  farm. 
Nesbit's  cattle  at  one  time  were  on  a  farm  adjoining  the  county  farm,  which  has  18 
head. 

Mr.  Owen  sold  to  Mr.  Gallagher,  8  miles  east  of  Fulton,  3  head  which  were  placed 
with  12  others  of  Gallagher's  cattle.  The  3  purchased  of  Mr.  Owen  were  ezMnined 
and  found  diseased.    All  of  Gallagher's  1.5  head  have  been  killed. 

The  following  cattle  have  been  exposed  to  Gallagher's,  all  in  the  immediate  neigh* 
borhood :  Frank  Smith,  5  head ;  Christo])her,  2  head ;  Willis  Dearing,  number  not 
known ;  Calicote,  2  head ;  James  B.  Smith,  2  head;  Glover,  1  head ;  Giirrett,  6  head; 
Lawrence,  7  head ;  Sigman,  8  head.  Mr.  Lawrence's  cattle  have  been  mnning  oat, 
and  we  cannot  tell  how  many  they  may  have  come  in  contact  with.  Nor  is  it  yet 
known  that  any  cattle  that  havd  been  exposed  to  Gallaghei*'s  have  the  disease,  as  it  is 
yet  too  early  to  tell. 

Mr.  Owen  sold  to  Jack  Muir,  5  mileff  north  of  Fulton,  3  head,  which  were  put  with 
11  head  of  Muir's  cattle,  14  head  of  Cook  &  Houf 's,  and  7  head  of  I.  H.  Dunham's. 
The  3  purchased  of  Owen  were  kiUed  and  all  found  diseased.  The  rest  of  Owen's  herd, 
18  in  number,  have  been  killed,  and  of  6  examined  after  they  were  killed,  all  were 
diseased. 

Mr.  Ballinger,  a  neighbor  of  Mr.  Owen,  had  2  cows  that  were  with  Mr.  Owen's  cat- 
tle about  Christmas.  They  have  been  examined,  but  there  could  be  found  noindica* 
tions  of  the  disease  yet. 

J.  L.  Erwin  bought  a  cow  of  Mr.  Owen  September  1 ;  she  was  placed  with  Irwin's 
herd  of  about  140,  was  killed  some  time  since  and  found  not  diseased. 

I.  H.  Dunham's  farm  adjoins  Mr.  Owen  on  the  east.  Mr.  Dunham  had  13  head  ex- 
posed to  the  Owen's  herd,  and  5  of  Mr.  Dunham's  cattle  have,  upon  examination,  been 
found  diseased. 

Frank  Massey  has  2  cows  and  Louis  Stambaugh  4  head  that  have  been  exposed  to 
the  Dunham  cattle.  Mosby,  Wills  &,  Berry  have  13  head  exposed  to  Dunham's  and 
2  diseased.  Monroe  White  has  1  cow  that  has  been  running  with  Mr.  Owen's  cat- 
tle. Mr.  Freiberger  10  or  12  head  that  have  been  running  with  Mr.  Whitens  cattle. 
Louis  Baker  has  16  head  that  have  been  running  with  Freiberger's. 

The  above  gives  the  number  found  to  be  diseased  and  exposed  to  the  disease  through 
Mr.  Owen's  herd. 

John  Lawther  was  trading  extensively  in  cattle  last  fall  and  summer,  and  also  dur- 
ing the  winter.  Yet  it  is  not  known  how  many  cattle  he  had  on  his  place  that  have 
been  exposed  to  the  asylum  herd.  He  sold  a  cow  to  Mr.  Gross,  in  Fulton,  probably  in 
February  or  March.  This  cow  was  examined  by  Dr.  Trumbower  and  he  pronounced 
her  diseased.  Sbe  was  killed  and  found  diseased.  While  Mr.  Gross  had  her  she  was 
in  a  lot  adjoining  a  lot  which  W.  B.  Tucker  kept  several  head  in.  The  town  cows  run- 
ning on  the  streets  conkl  also  come  in  contact  with  her. 

Mr.  Lawther  sold  1  row  to  Mr.  Heickenrath,  in  Fulton.  So  far  no  indications  of 
disease.  He  also  sold  1  cow  to  J.  L.  Erwin,  1  mile  north  of  Fulton,  o^i  February  3. 
She  was  examined  by  Dr.  Tnimbower  on  the  14th  instant  and  pronounced  diseased. 
She  was  killed  on  the  17th  and  found  badly  diseased.  This  cow  was  with  Mr.  Erwin'a 
^«rd  of  about  140,  mostly  milch  cows. 

rbA  cow  bought  of  Lawther  had  a  young  calf  which  Mr.  Erwin  placed  withhlaown 
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calvesy  22  of  which  were  sold  to  Jerry  Mnir  on  If  arch  4.    liuir  sold  the  Erwin  calves 
to  Tyler. 

Mr.  Lawther  sold  to  Cook  &  Honf,  5  miles  north  of  Fulton,  14  head,  which  wero 
put  with  their  other  cattle,  50  or  60  in  nnmber.  They  sold  some  of  the  Lawther  cat- 
tle to  the  asylum  for  beef.  Several  were  shipped  to  Saint  Lonis,  1  sold  to  Qeorge 
Craig  in  the  neighborhood,  2  to  Jerry  Mair,  also  in  the  same  neishborhood.  The  one 
sold  to  Craig  has  been  killed  and  found  diseased,  and  15  head  still  in  Cook  &.  Houf's 
possession  that  were  exposed  have  been  condemned  and  will  be  killed.  The  oue  sold 
to  George  Craig  came  in  contact  with  4  others  and  was  in  a  field  adjoining  40  others. 
Cook  dt  Houf  sold  1  of  the  Lawther  cows  to  (George  Gilmore,  7  miles  north  of  Fulton. 

Lawther  sold  42  head  to  Davis  &>  Co.,  which  were  wintered  since  January  on  T.  R. 
<&  W.  T.  Brooks's  farm,  7  miles  west  of  Fulton.  J.  R.  Baker,  12  miles  northwest  of 
Fulton,  bought  25  head  of  these  cattle.  Lawther  also  sold  to  Stephen  Pngh,  5  milen 
northeast  of  Fulton,  about  January  1,  12  head,  now  on  Pugh's  farm  with  about  20 
others. 

Lawther  sold  to  Hood,  in  Audrain  County,  15  head.  Hood  lives  south  of  Mexico. 
Lawther  says  the  Hood  cattle  had  the  same  chance  to  contract  the  disease  as  otliers 
of  his  cattle  that  had  been  found  diseased. 

Petrie  adjoins  the  asyluuL    He  had  8  head  killed,  and  all  were  found  diseased. 

Shadrick  adjoins  Petrie,  has  1  cow,  been  examined,  but  no  disease  discovered  as 
yet. 

Kirk  adjoins  Petrie,  has  5  head,  but  no  indications  of  disease. 

Debo  adjoins  the  asylum,  and  has  2  cows ;  examined,  and  1  found  diseased. 

Velte  adjoins  the  asylum  and  Debo's  place.    Has  6  head :  1  found  diseased. 

James  Wood  has  1  cow  that  had  access  to  the  pasture  where  the  Illinois  bull  was 
kept,  and  was  bred  to  this  bull.    Examined,  but  no  indications  of  disease  found. 

Henry  Nichols  has  1  cow  pastured  in  lot  ac^oiniog  the  Hlioois  bull  lot.  Examined 
and  no  trace  of  disease  found. 

Jeff.  Williamson  has  18  head  pastured  in  lot  adjoining  the  asylum  pasture.  Exam- 
ined and  indications  of  disease  found.  Mr.  Williamson  sold  to  T.  D.  Brooks  last 
fall  3  calves.    Brooks  lives  17  miles  southwest  of  Fulton. 

Milton  Finley  has  1  cow ;  ran  on  oonunons  and  was  exposed  to  the  Illinois  bnlL 
Not  examined. 

Mrs.  Bush,  1  cow  exposed  as  above.    Not  examined. 

Dick  Davis,  south  of  Fulton,  had  a  steer  that  Jumped  in  with  asylum  herd ;  now 
with  W.  F.  Nesbit's  herd. 

W.  B.  Tucker,  in  Fulton,  has  6  head  that  have  been  with  asylum  cattle. 

Henry  Kibby,  1  cow  running  on  commons  about  town,  supposed  for  some  time  to 
have  been  diseased.  Killed  a  few  days  since  and  found  to  have  been  diseased  and 
presented  a  case  of  recovery. 

E.  M.  Hemdon,  in  Fulton,  had  1  cow  bred  to  the  old  asylum  bull  six  or  seven 
months  since.  Killed  and  badly  diseased.  This  cow  was  taken  to  flsrm,  2  miles 
north  of  Fulton,  and  ran  in  a  field  to  herself.  Fisher's  cattle  across  the  public  road 
from  her.    Cattle  running  out  m^  have  been  exposed  to  her. 

Jesse  Darby,  12  miles  west  of  Fulton,  bought  2  or  3  calves  from  the  asylum  last 
fnll ;  no  examination  made  yet. 

Dr.  McSchooler,  5  miles  north  of  Jefferson  City,  bought  bull  calf  from  asylum  last 
November.    Calf  died  March  1  with  symptoms  indicating  the  disease. 

John  Brown,  of  Audrain,  bought  on  the  2d  of  March,  at  Fulton  stock  sales,  about 
20  head  of  cattle,  sold  by  Hyten  Bros.,  who  lived  10  miles  southwest  of  Fulton. 
They  were  taken  to  Brown's  farm  in  Audrain.  It  is  not  known  that  they  had  any 
chance  to  contract  the  disease.  The  only  circumstance  connected  with  this  herd  is 
the  fact  that  thev  were  in  Fulton,  where  it  is  known  that  tho  disease  does  exist,  but 
it  is  not  known  tnat  they  came  in  contact  with  diseased  animals. 

J.  N.  Dntton,  of  Readsville,  16  miles  east  of  Fulton,  and  only  2  or  3  miles  from 
Montgomery  County  line,  bought  5  head  from  Jerry  Muir  and  placed  them  with  9 
of  his  otlior  eiittlo  on  his  farm.  It  is  claimed  that  these  cattle  have  never  been  ex- 
posed.    We  do  not  know. 

Joe  Holmes,  7  miles  south  of  Fulton,  bought  a  calf  of  Hugget,  at  asylum.  Cow 
since  died  with  strong  probability  that  she  had  disease. 

J.  W.  Roberta,  5  miles  northeast  of  Fulton,  bought  4  head  from  Jack  Muir  on 
March  1,  and  placed  them  with  his  other  cattle. 

Benjamin  Sorog^xins.  Kouth  of  town,  has  1  cow  that  ran  out  and  was  exposed  to 
tbt'  Illinois  bull  last  lull. 


by  the  managers. 

There  are  in  Fulton,  as  shown  by  the  assessment,  198  head  of  cows;  38  of  them  have 
been  examined  by  Dr.  Trumbower,  and  4  out  of  the  38  were  found  diseased.    These 
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animals  have  been  ranniBg  at  large  during  the  whole  winter,  and  it  is  impossible  to 
say  how  many  others  they  may  have  infected. 

There  have  been  stock  sales  in  Fulton  on  the  first  Monday  in  each  month  for  sev- 
eral years  past.  On  some  days  probably  200  or  300  head  of  cattle  were  sold,  and  car- 
ried to  different  and  remote  parts  of  the  county,  and  many  of  them  to  adjoining 
counties.  We  cannot  tell  whether  the  disease  was  taken  with  them  or  not;  we  sim- 
ply give  the  possibilities. 

Tke  committee  finds  at  least  fifty  to  sixty  persons  who  have  had  their  cattle  ex- 
posed, not  counting  the  individual  exposures  in  Fulton.  Some  of  these  have  only 
from  1  to  6  head.  Others  own  from  10  to  50  head.  We  find  to  date  about  1,000  cattle 
have  been  exposed  directly  or  indirectly,  and  our  work  of  discovery  is  not  yet  com- 
plete. We  shall  continue  our  investigations,  and  hope  in  another  week  to  mi^e  a 
much  fuller  and  more  accurate  report  than  this. 

WHAT  SHALL  BE  DONBT 

We  have  had  no  trouble  to  induce  parties  to  have  their  cattle  killed  when  we  had 
the  money  to  pay  for  them.  But  our  means  have  been  very  limited.  So  far  all  the 
money  at  our  disposal  was  the  amount  raised  at  our  first  meeting — about  $2,600,  with 
only  about  $1,400  paid  in.  It  is  our  object  now  to  ascertain  the  extent  of  exposures, 
so  as  to  estimate  uie  probable  amount  necessary  to  suppress  the  disease.  We  shall 
do  all  in  our  power  to  suppress  the  disease,  but  if  a  stronger  power  than  individual 
efibrt  does  not  interpose,  now  long  will  it  remain  suppress^  T 

The  stables  and  pastures  where  the  diseased  animals  have  been  running  should  be 
quarantined,  as  it  were,  for  a  year.  There  ought  to  be  some  law  that  will  compel  the 
owners  of  such  stables  and  pastures  not  to  allow  cattle  to  be  put  in  them  for  at  least 
a  year. 

The  county  finance  committee  appointed  by  the  State  finance  committee,  of  which 
you  are  chairman,  has  called  a  meeting  of  the  citizens  of  this  county  to  meet  at  Ful- 
ton on  the  25th  for  the  purpose  of  raising  money.  What  the  outcome  will  be  we  can- 
not tell. 

The  spread  of  the  disease  is  simply  appalling.  It  can  be  more  easily  suppressed  than 
hereafter.  If  it  is  not  suppressed  who  will  be  responsible  f  Let  our  State  authorities 
answer. 

Believing  that  you,  as  the  chief  executive  of  the  State,  are  fully  alive  to  the  great 
interest  at  stake,  and  that  you  feel  the  great  responsibility,  and  will  do  a^l  yon  can 
to  deliver  the  people  from  the  effects  of  this  sad  calamity,  we  remain, 
Respectfully,  your  most  obedient  servants, 

C.  A.  BAILEY, 
J.  L.  ERWm, 
SISERA  THRELKELD, 

Executive  Committee, 

Fulton,  April  20, 1885. 

In  answer  to  a  telegram  Dr.  Trumbower  telegraphed,  on  April  18, 
that  cattle  were  being  driven  out  of  Callaway  and  shipped  in  adjoining 
counties,  and  that  railroad  agents  in  this  (Callaway)  County,  outside  of 
Fulton,  received  cattle  for  shipment.  The  following  notice  was  there- 
fore sent  to  the  vice-president  of  the  Missouri  Pacific  Eailroad,  and  a 
similar  one  to  the  president  of  the  Chicago  and  Alton  and  to  the  gea<* 
eral  manager  of  the  St.  Louis  and  Pacific  Railroad : 

Department  of  Agriculture, 
Bureau  op  Animal  Industry, 

Waahingtonf  April  20,  1885. 

Sir:  I  have  Just  been  informed  by  Drs.  Michener  and  Trumbower,  inspectors  of  the 
Bureau  of  Animal  Industry,  that  cattle  which  may  have  been  exposed  to  plearo-pnea- 
monia  are  being  shipped  by  rail  from  various  stations  in  Callaway  County,  Missoari, 
and  also  being  driven  for  shipment  to  stations  in  the  adjoining  counties  of  Audraiii| 
Boone.  Montgomery,  Cole,  and  Osage. 

In  tnis  connection  I  would  call  your  attention  to  sections  G  and  7  of  the  act  estab- 
lishing the  Bureau  of  Animal  Industry,  which  provides  a  penalty  for  receiving  affected 
animals  for  shipment.  Considering  the  great  danger  to  the  whole  cattle  indnstxv  of 
the  country  from  this  disease,  will  you  not  prohibit  shipments  of  cattle  from  stattone 
in  the  counties  above  named,  except  when  accompanied  by  certificates  of  health 
from  our  inspectors  ?    Answer. 

NORMAN  J.  COLMAN, 

CommiaeUmer  of  AgricuUmro. 

R.  S.  Hayes,  Esq., 

Fir$t  Vice-Preeident  MieeouH  Pao{fio  Bailroad,  Saint  LouU,  Mo, 


BUREAU   OF   ANIMAL  INDUSTRT.  461 

So  many  animals  had  been  exposed  to  the  contagion,  and  there  was 
sach  imminent  danger  of  the  infection  of  other  States,  and  even  of  the 
ranges  of  the  Territories,  while  the  restrictions  on  interstate  commerce 
promised  to  become  a  source  of  even  greater  loss,  it  was  deemed  very 
desirable  from  a  national  point  of  view  to  use  every  possible  means  of 
stamping  out  the  disease  at  once  and  thoroughly.  On  consideration  it 
appeared  that  the  animal  industry  law  might  be  so  construed  as  to 
allow  the  use  of  the  unexpended  part  of  the  appropriation  for  the  slaugh- 
ter of  diseased  or  exposed  animals,  providing  this  was  considered  as  an 
act  of  disinfection.  Accordingly  a  letter  of  inquiry  was  addressed  to 
the  Attorney-Greneral  of  the  United  States  as  follows : 

Dbpabtment  of  Aoriculturb, 
BuRXAU  OF  Animal  Industry, 
Wa8hington,D.  C,  ApHl  18,  1885. 

Sir  :  I  desire  to  call  yoar  attention  to  the  act  estabUsliing  the  Bureau  of  Animal 
Indastry,  approved  May  29,  1884,  and  to  ask  your  opinion  as  to  the  proper  construc- 
tion to  be  given  the  words  *'  and  in  such  disinfection  and  quarantine  measures  as  may 
be  necessary  to  prevent  the  spread  of  the  disease  from  one  State  or  Territory  into 
another/'  which  may  be  found  just  preceding  the  close  of  the  third  section.  The  law 
was  the  result  of  a  demand  for  a  measure  for  the  suppression  of  the  contagious  pleuro- 
pneumonia of  cattle,  and  while  other  infectious  and  contagious  diseases  of  domestic 
animals  were  included  among  those  to  be  investigated  and  suppressed,  that  of  con- 
ta^ions  pleuro-pneumonia  was  regarded  as  of  paramount  importance.  As  this  disease 
is  incurable,  and  the  only  way  of  suppressing  it  is  by  the  slaughter  of  diseased  and 
infected  animals,  I  desire  to  know  if,  in  the  sense  in  which  the  word  "  disinfection  " 
is  used  in  the  law,  I  am  not  authorized  to  purchase  diseased  and  infected  animals  for 
the  purpose  of  slaughter,  i.  e,,  '' disinfection.^' 

Tne  veterinary  profession  the  world  over  unites  in  recommending  the  slaughter  of 
animals  affected  with  pleuro-pneumonia  as  the  most  essential,  in  ract  the  indispen- 
sable, measure  of  disinfection  for  this  disease,  and  this  view  is  now  accepted  and 
acted  upon  by  the  leadine  nations  of  Europe,  including  Great  Britain,  Germany, 
Holland,  Belgium,  Switzerland  and  France. 

An  early  reply  is  requested. 
Very  respeotfnUy, 

NOEMAN  J.  COLMAN, 

dmmisHoner, 

Hon.  A.  H.  Garland, 
Aiiomejf'G0iieraL 

The  reply  to  this  letter  is  given  below : 

DSPARTMSNT  OF  JUSIIGI, 

WoBJUngUm,  April  21,  1885. 

Sir:  Tours  of  the  18th  instant  oalls  attention  to  the  act  of  1884,  chapter  60,  en- 
titled, '^  To  provide  means  for  the  suppression  and  extirpation  of  pleuro-pneumonia|.'' 
&,o.f  and,  referring  particularly  to  words  giving  you  power  to  expend  money  "  in 
such  ^sinfection  and  quarantine  measures  as  may  be  necessary  to  prevent  the  spread 
of  disease  from  one  State  or  Territory  into  another,"  asks  whether  bv  these  words  you 
are  not  "  authorized  to  purchase  diseased  and  infected  animals  tor  the  purpose  of 
slaughter  i.  6.,  disinfection." 

At  the  same  time  you  state  that  the  destruction  of  animals  infected  with  pleuro- 
pneumonia is  recognized  by  experts  as  the  only  way  of  putting  a  stop  to  the  spread 
of  that  disease. 

Coucedin^  that  this  opinion  exists  and  is  well  founded,  I  nevertheless  think  that 
the  statute  in -question  does  not  confer  power  to  purchase  and  slaughter  such  animals. 

You  will  observe  that  the  statute  makes  distinction  betwixt  the  District  of  Colum- 
bia and  other  parts  of  the  country,  as  regards  the  duties  which  it  assigns  to  United 
Sta  tes  officials.  In  the  former  case  only  are  such  officials  expressly  directed  **  to  re- 
quire the  destruction  of  infected  animals."  The  officials  so  empowered  are  not  even 
in  that  case  such  as  belong  to  the  Department  of  Agriculture.  They  are  Commis,- 
sionersof  the  District;  or  in  other  words  the  local  authorities,  such  as  answer  to  the 
executive  authorities  of  the  States.  For  the  destruction  of  infected  animals  within 
this  District,  therefore,  a  co-operation  is  provided  between  its  legislature  (viz..  Con- 
gress, the  statute  in  question  affording  such  co-operation),  and  the  local  executive. 
My  understanding  is,  that  the  same  co-operation  is  intended  also  where  such  animals 
are  to  be  destroyed  elsewhere.    And  I  add  that  inasmuch  as  Congress  has  not  pro- 
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Tided  for  *' purchase"  of  those  animals  within  the  District,  I  presume  the  more  that 
it  does  not  intend-  the  appropriation  contained  in  the  act  so  to  bo  iipplied  anywhoro. 
The  diseased  animal,  as  in  ordinary  caaeSj  peril  stio  domino,  iho  hastening  of  sncb 
event  upon  public  grounds,  being,  to  all  appearance;  8uppo8ed  by  Congress  to  affonl 
no  ground  for  sotting  up  a  market  for  such  animal,  wherein  the  public  is  to  be  pur- 
chaser. 

The  act  in  question  being,  as  probably  was  anticipated,  tho  lirst  of  a  series  upon 
that  subject,  is  consequently  somewhat  general  and  merely  tentative  in  its  provisions; 
as,  for  instance,  was  the  case  in  analogous  recent  legislation  establishing  a  National 
Board  of  Health.  As  the  results  of  experience  and  observation  acctiniiilate  upon 
the  topic  of  which  you  speak,  no  doubt  more  dellnite  legislation  is  inteuded. 

Section  3,  to  which  you  refer,  authorizes  the  regulations  by  the  Commiiisioner  of 
Agriculture,  and  supposes  that  these  may  be  a<iopted  by  State  executive  authorities; 
or,  as  an  alternative,  supposes  regulations  by  State  executive  authorities  whiob  in 
turn  it  empowers  the  Comraissiooor  to  adopt.  In  eitiier  case  of  course  such  State 
executive  action  is  to  be  authorized  by  competent  State  legislation.  The  section  then 
proceeds  to  suppose  a  time  for  action  to  arrive,  and  tone  notitied  by  some  proper 
State  authority  to  the  Commissioner.  And  thereupon  the  Commissioner  is  author- 
ized, as  you  quote,  to  spend  money  for  the  quarantine  action  required  by  the  partic- 
ulsr  exigency* 

There  is^  however,  as  I  repeat,  no  provisions  for  purchasing  the  diseased  animals. 
The  question,  at  whose  loss  any  necessary  destruction  of  these  may  be,  is  not  a  ques- 
tion of  quarantine,  and  the  powers  of  the  Commissioner  are  incident  to  quarantine 
only ;  it  being  iniportant,  of  course,  that  for  the  purpose  of  oxeouting  these  he  shall 
have  acquirod  information  and  come  to  conclusions  in  the  way  indicated  by  •ectionS. 
Very  respectfully, 

A.  n.  GABLAND, 

A  tiomeif'Oeneral, 

The  Commissioner  of  Agriculture. 

A  similar  letter  to  that  of  the  Commissioner  of  the  18tli  of  April  to 
the  Attorney-General  was  forwarded  to  the  First  Comptroller  of  tho 
Treasury,  and  was  promptly  replied  to  as  follows : 

Treasury  DKPARTMK^rr, 
First  Comptroller's  Office, 
Wathington,  D,  C,  ApHl  21,  1885. 

Sir  :  In  reply  to  your  request  asking  my  construction  of  the  act  of  May  20,  1884, 
"for  the  establishment  of  a  Bureau  of  Animal  Industry,"  and  especially  that  x>orLiou 
of  the  same  giving  you  the  authority  to  expend  the  amount  appropriated  as  is  om- 
braced  in  tho  following  words,  *'And  in  such  disinfection  and  quaraQtine  measures  as 
may  be  necessary  to  prevent  the  spread  of  the  disease  from  one  State  or  Territory 
into  another,  "  I  have  to  state : 

The  power  given  to  the  Commissioner  by  said  act  seems  to  be  broad  and  uulimit6<l 
as  to  the  means  to  be  used  by  him  to  carry  out  said  disinfection  and  quarantine,  and 
it  is  my  opinion  that  he  can  cause  such  investigation  to  be  made  in  regard  to  the 
matters  mentioned  in  said  act  as  he  may  deem  proper,  and  then  use  saoh  means  as  he 
deems  best  to  carry  out  the  objects  and  purposes  of  the  same.  If  he  regards  tUo 
slaughter  of  the  infected  animals  necessary  to  carry  out  such  objects  and  purposes  ha 
may  do  so,  but  he  cannot  expend  any  more  than  the  amount  appropriatea  under  any 
state  of  the  case.  He  must  keep  himself  within  the  limits  of  said  appropriation  ia 
carrying  out  said  act. 

Very  respectfully, 

M.  J.  DURHAM, 

Cinnpiroller, 

Hon.  Norman  J.  Colmax, 

Commissioner  of  Agriculture. 

Oil  the  23d  day  of  the  same  month  the  following  additional  letter  was 
received  from  the  First  Comptroller : 

Treasury  Department, 

First  Comptroller's  Office, 
Washington,  D,  C,  April  23,  1885. 

BiR :  I  have  just  received  a  note  from  the  Attorney-General  stating  that  he  had 
'•"itton  you  an  opinion  as  to  your  powers  under  the  pleuro-pneumonia  act  adverse  to 
•^nn  one  that  I  had  given  you. 

Tu  that  note  he  refers  to  the  nnofiloial  interview  ho  and  I  had,  but  he  GOUolado9> 
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upon  a  more  thorou^U  exaroiuation  of  the  whole  case,  that  perhaps  the  off-hand  opin- 
ion he  gave  mo  was  iucorrect. 

I  am  still  of  the  same  opinion  as  I  was  when  writing  to  you,  but  perhaps  for  jpeater 
caution  you  bad  bettor  act  upon  the  opinion  given  by  him,  as  he  is  a  higher  omcer  of 
the  GoYomment  than  mysell. 

I  deem  tbiH  explanation  necessary  to  both  the  Attorney-General  and  myself,  as  I 
said  to  you  that  I  bad  consnlted  him  privately  about  the  matter,  and  that  is  the  rpa- 
bon  wliy  ho  addroHSos  me  as  ho  has  done  to-day,  to-wit,  that  he  had  changed  his  mind 
upon  a  more  thorough  investigation  of  the  whole  act. 
Very  respectfully, 

M.  J.  DURHAM, 

ComptroU&r. 

lion.  NOBMAN  J.  COLMAX, 

Commissioner  of  Agriculture. 

On  the  receipt  of  the  Comptroller's  letter  of  April  21,  niles  aud  reg- 
ulations for  the  extermination  of  the  infected  herds  in  co-operation  with 
the  State  authorities  were  telegraphed  to  Governor  Marmaduke  and 
were  accepted  by  him.  The  opinion  of  the  Attorney-General  and  the 
^second  letter  of  the  Comptroller,  however,  made  it  necessary  to  with- 
draw such  of  the  regulations  as  made  it  obligatory  for  the  Department 
to  pay  for  slaughtered  animals. 

To  guard  against  the  shipment  of  infected  cattle  the  following  notice 
was  inserted  in  the  newspapers  published  in  the  locality  where  the  dis- 
ease existed : 

NOTICE    IN     KEGAKD    TO    CONTAGIOUS   PLEURO-PXEUMONIA    IN   CALLAWAY  COUNTY, 

MISSOURI. 

DSPARTMSMT  OV  AGRICULTXTRE, 

Bureau  of  Antmal  Industry, 
Washington,  D.  C,  Ajpril  20, 1885. 

In  accordance  with  section  7  of  an  act  establishing  the  Barean  of  Animal  Industry, 
I  hereby  give  notict)  that  contagious  plenro-pneumonia  exists  among  certain  herds  of 
cattle  in  CaUaway  Countv,  Missouri.  Having  been  informed  that  parties  are  crying 
and  shipping  cattle  that  have  been  exposed  to  the  contagion  of  this  disease  I  deaiie 
to  call  the  attention  of  all  interested  persons  to  the  foUowing  sectionB  of  the  law,  and 
to  state  that  every  effort  will  be  made  to  strictly  enforce  the  provisions  of  these  sec- 
tions : 

Sec.  6.  That  no  railroad  company  within  the  United  States,  or  the  owners  or  mas- 
ters of  any  steam  or  sailing  or  other  vessel  or  boat,  shall  receive  for  transportation 
or  transport  from  one  State  or  Territory  to  another,  or  from  any  State  into  the  Dis- 
trict of  Columbia,  or  from  the  District  into  any  State,  any  live  stock  affected  with  any 
contagious,  infectious,  or  communicable  disease,  and  especially  the  disease  known  as 
pieuro-pneumonia  ;  nor  shall  any  person,  company,  or  corporation  deliver  for  such 
transportation  to  any  railroad  company,  or  master  or  owner  of  any  boat  or  vessel,  any 
live  stock,  knowing  them  to  be  affected  with  any  contagious,  infectious,  or  communi- 
cable disease ;  nor  shall  any  person,  company,  or  corporation  drive  on  foot  or  trans- 
port in  private  conveyance  from  one  State  or  Territory  to  another,  or  from  any  State 
into  the  District  of  Columbia,  or  from  the  District  into  any  State,  any  live  stock,  know- 
ing them  to  bo  affected  with  any  contagious,  infectious,  or  communicable  disease,  and 
especially  the  disease  known  as  plenro-pneumonia :  Provided^  That  the  so-called  sple- 
netic or  Texas  fever  shall  not  be  considered  a  contagious,  infectious,  or  communicable 
disease  within  the  meaning  of  sections  4,  5,  G,  and  7  of  this  act,  as  to  cattle  being 
transported  by  rail  to  market  for  slaughter,  when  the  same  are  unloaded  only  to  be 
fed  and  watered  in  lots  on  the  way  thereto. 

Sec.  7.  That  it  shall  bo  the  duty  of  the  Commissioner  of  Agriculture  to  notify,  in 
writin<;,  the  proper  oflicials  or  agents  of  any  railroad,  steamboat,  or  other  transporta- 
tion company  doing  business  in  or  through  any  infected  locality,  and  by  publication 
in  Biu'h  newspapers  as  he  may  select,  of  the  existence  of  said  contagion  ;  and  any  per- 
son or  persons  operating  anysuch  railroad,  or  master  or  owner  of  any  boat  or  vessel, 
or  owner  or  custodian  of  or  person  having  control  over  such  cattle  or  other  live  stock 
within  such  infected  district,  who  shall  knowingly  violate  the  provisions  of  section  ti 
t)f  this  act,  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  punished 
by  a  fine  of  not  less  than"|100  nor  more  than  $5,000,  or  by  imprisonment  for  not  raoro 
than  one  year,  or  by  both  such  tine  and  imprisonment. 

NORMAN  J.  COLMAN, 

CimmiBmner  qf  Agriculture. 
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The  following  reply  to  inquiries  of  Dr.  Trumbower  is  of  interest  in 
this  connection : 

Department  op  Agriculture, 
Bureau  op  Animal  Industry, 
Washington,  I),  C,  JpHl  25,  1885. 

This  Department  has  do  anthority  to  appoint  sub-agents  such  as  you  refer  to.  I 
asked  the  railroad  companies  to  refuse  cattle  offered  for  shipment  from  the  suspected 
counties  unless  accompanied  by  a  certificate  of  health  from  you.  This  plan  would  re- 
quire no  additional  force,  and  is  the  only  one  practical.  When  owners  resist  inspec- 
tion we  have  no  power  to  enforce  it.  Can  only  depend  on  State  law  for  power  to  in- 
spect and  quarantine.  Parties  shipping  affected  cattle  into  another  State  are  the  only 
ones  subject  to  the  penalties  of  our  law.  The  Attorney-General  decides  that  we  can- 
not pay  for  slaughtered  animals. 

NORMAN  J.  COLMAN, 

Commi$9ionsr. 
Dr.  M.  R.  Trumbower, 

Fulton,  Mo. 

As  the  movement  of  cattle  from  Missonri  through  Kansas  Oity  to  the 
Western  States  was  almost  completely  suspended  by  local  restricnous, 
and  as  many  requests  were  received  for  an  inspector  at  Kansas  City 
who  could  grant  certificates  of  health  and  to  allow  the  trade  in  healthy 
cattle  to  be  resumed,  Dr.  Trumbower  was  stationed  at  Kansas  Oity  to 
perform  this  duty.  Dr.  0.  B.  Michener,  who  had  been  for  some  time  at 
Pulton  assisting  Dr.  Trumbower,  was  left  in  charge  at  that  point. 

The  following  document,  issued  by  the  secretarj'^  of  the  Missouri  State 
board  of  agriculture,  is  of  interest  in  this  connection : 

missouri's  distress  and  danger. 

Oppice  op  Secretary, 
Missouri  State  Board  op  Agriculture, 

Columbia,  Mo.,  May  1, 1885. 

We,  the  undersi  finned  executive  committee  of  the  State  board  of  ag^riooltore,  do 
hereby  authorize  the  secretary  of  the  board,  J.  W.  Sanborn,  to  organise  ways  and 
means  to  raise  money  and  dispose  of  it  in  such  maimer  as  will  oontribate  to  stamp 
out  the  cattle  disease  now  so  prevalent  in  Callaway  Connty,  this  State,  and  report  to 
this  committee  from  time  to  time. 

JOHN  WALKER. 

H.  ESBAUGH. 

J.  W.  SANBOBH. 

Under  the  action  thns  taken  the  secretary  received  frt>m  his  excellency,  John  S.  Mar- 
maduke,  the  following  Indorsement  by  telegram,  namely : 

''Yours  of  yesterday  received.  I  heartily  indorse  and  commend  the  plan  adopted 
by  the  execntlve  committee  of  the  board  of  agriculture.  The  State  treasurer  is  away 
just  now,  but  I  will  vouch  for  his  acceptance  of  the  trust.  Make  your  arrangements 
carefully  that  no  error  or  confusion  may  embarrass  the  enterprise,  and  push  it  rapidly 
and  with  vigor.  Now  let  ns  quit  talking  about  an  extra  session  and  give  our  atten- 
tion to  raising  this  money  immediately,  and  as  fast  as  it  is  received  it  will  be  used  in 
extirpating  the  disease.  * 

JOHN  S.  MARMADUKE." 

That  this  action  of  the  board  of  agriculture,  through  its  executive  committee,  may 
not  seem  presumptuous,  it  may  be  stated  that  the  board  is  the  only  official  organiza- 
tion for  the  promotion  of  agriculture  in  the  State.  By  official  we  mean  holding  com- 
missions from  tlio  governor  and  founded  in  the  laws  of  the  Stato.  That  its  character 
may  be  known  its  membership  is  given : 

EX'Officio  menihcra. — John  S.  Marmaduke,  governor  of  Missouri ;  W.  £.  Coleman, 
superintendent  of  public  instruction  ;  S.  S.  Laws,  LL.D.,  president  of  University  of 
Missouri ;  J.  W.  Sanborn,  dean  of  agricultural  college. 

Commissioned  members. — Hon.  John  Walker,  Jefiferson  City,  Cole  County :  Hon.  N.  J. 
Colman,  Saint  Louis;  Hon.  H.  Esbaugh, Hanover,  Jefferson  Connty;  C.  E.Leonard, 
esq.,  Bell  Air,  Cooper  County ;  J.  A.  Potts,  esq.,  Mexico,  Audrain  County ;  W.  M.  Hall, 
esq.,  Walker's  Station,  Vernon  County ;  M.  Fairchild  bond,  esq.,  Kansas  City;  John 
R.  Rippey,  Glen  wood,  Adair  County. 

It  properly  falls  within  the  duty  of  the  above  organization  to  act  in  tliis  matter. 
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and  tho  above  &amc8  and  the  plan  to  be  hereafter  ontlined  will,  it  is  belieyed,  com- 
mend tho  enterprise. 

](•  may  be  proper  to  state  that  so  long  as  thore  was  a  pressure  for  an  extra  session 
of  the  legislature  it  was  tbongbt  useless  to  act  in  the  capacity  now  assumed,  but  now 
thiit  it  is  definitely  known  that  no  extra  session  will  be  called,  all  can  unite  upon  one 
plan  upon  which  complete  success,  it  is  now  believed,  may  be  achieved. 

THE  NEED  OP  ACTION. 

The  preceding  facts  were  arranged  for  publication,  with  other  matter,  when  the  ex- 
citement regarding  plouro-pneumonia  was  at  its  highest  in  the  State,  but  Just  at  the 
completion  of  this  article,  the  State  veterinarian,  Dr.  Paul  Paqnin,  reported  that  the 
disease  was  confined  to  an  area  of  10  miles  from  Fulton,  and  that  it  was  ''  virtually 
extirpate."  Since  then,  in  a  statement  directed  to  me  as  dean  of  the  agricultural 
college.  Dr.  Michener,  United  States  veterinarian  stationed  at  Fulton,  of  liigh  repu- 
tation as  a  veterinarian,  repeats  the  assuring  words,  and  says  that  not  an  acute  case 
exists,  in  his  belief^  in  Callaway  County,  and  none  has  appeared  beyond  12  miles  from 
Fulton,  yet  he  advises  raising  ^10,000. 

WHY  NOW  RAISE  MONEY? 

Because  history  in  no  department  of  human  affairs  has  shown  more  clearly  a  neces- 
sity than  tho  one  now  before  us.  The  most  insidious  of  all  diseases  is  wifhin  our 
borders,  whoso  insidious  character,  tho  bulletin  No.  15,  recently  issued  from  the  agri- 
cultural college,  and  now  before  most  of  those  who  will  receive  this,  shows: 

(1)  It  is  months,  often,  that  an  animal  is  affected  with  tho  disease,  and  to  untaught 
eyes  is  not  noticed,  and  yet  the  animal  may  be  imparting  the  disease  to  others. 

(2)  Tho  animal  apparently  gets  well,  yet  its  lungs  contain  the  disease  and  impart 
it  to  others.  The  cow  that  went  to  Australia  and  gave  the  disease  that  swept  away 
§14,000,000  of  stock  was  an  apparently  recovered  case.  Massachusetts  believed  she 
was  rid  of  it  only  to  find  it  burst  forth  fifteen  months  after.  Illinois  is  now  startled 
by  its  reappearance  at  Peoria,  seven  months  after  she  believed  she  was  clear  of  it. 
Kentucky,  dnring  tho  lost  week,  again  reports  it  where  it  had  slept  for  months  un- 
seen. 

This  is  its  history.  Callaway  County  and  its  veterinarians  report  no  visible  case. 
having  killed  over  220  animals.  But  tho  veterinarians  each  send  out  a  warning,  and 
tho  sum  of  $10,000  is  named  as  necessary  for  any  lurking  cases,  for  it  is  not  the  sick 
that  are  alone  to  be  killed,  but  every  infected  herd  must  go.  Illinois  and  Kentucky 
have  just  learned  that  they  should  have  killed  the  herd  and  not  merely  tho  sick  ones, 
leaving  the  balance  as  hidden  brooding  grounds  and  conters  of  propagation  months 
after. 

Then  lot  the  mistakes  and  experience  of  others  be  our  warning.  Let  us,  like  men. 
be  ;;nided  by  the  history  of  the  past,  and  not  by  animal  carcasses  in  tlie  future,  and 
perhaps  too  late.  Indeed,  now  is  the  critical  tune  for  completing  tho  work,  and  vet 
the  tendency  is  to  go  to  sleep  on  the  question.  There  are  several  herds  in  which  Ihe 
disease  may  appear,  near  to  Fulton,  whose  value  may  reach  $10,000,  and  whose  pur- 
chase Callaway  County  farmers  say  they  cannot  and  ought  not  to  make.  They  ought 
not  to  be  asked  to.  Why  f  Because  the  disease  involves  tho  interests  of  tho  whole 
State.  Feeding  the  fears  of  other  States,  whose  interests  this  dangerous  disease 
threatens,  our  State  is  girdled  on  three  sides  with  a  quarantine  that  has  brought  a 
rommercial  ni^ht  upon  our  stock  commerce  and  threatens  a  paralysis  of  all  business 
life  in  Missouri. 

Representing  $70,000,000  to  $80,000,000.  our  cattle  industry  forms  one  of  the  largest 
and  most  profitable  of  the  resources  of  tne  State.  The  mercantile  business  of  every 
city  and  village  draws  life  from  it;  the  banks  of  every  community  are  involved  in  its 
])rospcrity,  and  tho  labor  of  every  town  and  tho  sustenance  of  most  farmers  are  di- 
II  ctly  involved  in  its  welfare.  With  one  of  the  best  soils,  climate,  and  location  for 
l»r(  e'Icrs  of  fine  stock,  Missouri  has  become  among  the  first  of  States  in'reputation  for 
its  fine  herds  and  is  now  or  was  a  great  purchasing  ground  for  breeders  for  the  vast 
!:•  1,1s  of  tho  plains.  That  business  is  almost  completely  strangled  by  the  quarantine 
ili;it  has  fihnt  down  around  ns.  Herds  that  two  mouths  ago  were  worth  $20,C00  are 
nor  t()-«lay  salable  for^lO,000,  yet  they  are  only  tainted  by  association  and  not  by  dis- 
.  ;«>.'.  Tlu^  tenacity  with  which  this  disease  clings  to  tho  skirts  of  our  sister  States 
tills  us  with  no  uncertain  sound  that  unless  we  act  upon  the  theory  that  this  disease 
is  l»ut  slumbering  we  shall  leave  it  as  a  patrimony  to  our  sons  and  their  sons  to  the  . 
third  and  fourth  generation,  and  at  last  stab  fatally  the  nation^s  export  trade  in  live 
an  inials,  sacrificing  thereby  tho  most  hopeful  feature  of  our  agriculture  and  the  corner- 
stone of  the  highest  type  of  farmiuo', 

Tlio  disease  may  lurk  for  milIions,*'\)^f  cash  down  will  take  thousands;  it  demands 
the  111  tare,  but  can  be  now  put  oil'  wi^u  mouths ;  it  asks  every  county,  but  may  be  put 
iiii'  with  one. 

30  AO— '85 
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IS  IT  PLEURO-PNEUMONIA  t 

We  offer  no  argument  to  llioso  who  aftect  to  iiiiders taud  other  trades  than  their  ovrn 
hotter  than  their  taught  workers.  Government  veterinariauB,  our  State  veterinarians, 
and  the  veterinarians  of  otlier  States,  sent  in  the  interest  of  their  States,  which  in- 
terest is  not  to  quarantine  well  stock  and  paralyze  trade,  have  pronounced  it  pleuro- 
l>noumonia,  and  the  consequent  quarantine  has  actually  driven  land  buyers  out  of  our 
State,  affected  the  value  of  land  in  the  aflected  area,  if  not  over  the  State;  has  de- 
preciated the  valne  of  our  herds  of  Iho  \vhole  State  ;  brings  several  telegrams  to  this 
ulTice  every  day  from  distant  sections  of  Iho  State  for  professional  aid,  tlnit  their  stoi-k 
maybe  shipped  to  the  beef  markets,  and  the  owners  are  now  convinced  that  we  are 
not  dealing  with  a  local  question,  as  some  would  make  it  and  not  aid  in  the  matter. 
We  are  not  fighting  a  man  of  straw,  but  a  terrible  demon  that  may  still  be  lurking 
in  the  one  nnfortanato  county. 

Gentlemen,  thesnspicion  that  this  incubus  is  upon  us  must  bo  lifted  off  and  at  once, 
and  no  one  in  the  State  will  be  denied  his  clear  right  to  aid  with  his  money.  It  is 
purely  a  business  question.  Wo  have  got  to  satisfy  the  world  on  this  point,  andtho 
quicker  the  better,  for  now  is  the  most  opportune  time,  for  the  disease  is  checked  by 
tne  vigor  and  skill  of  a  few  citizens  of  Callaway  County.  Its  area  of  suspicion  is 
confined  within  12  miles  of  Fulton.  It  is  under  the  power  of  two  quarantine  laws  of 
the  State  and  the  right  by  law  to  kill.  It  is  so  controlled  that  one  at  least  of  the  most 
troublesome  quarantines  against  us  is  under  consideration  and  likely  to  be  raised. 
We  are  to  have  no  session  of  the  general  assembly ;  Callaway  County  should  not  and 
cannot  be  expected  to  meet  the  possible  danger,  and  we  should  not  ask  her  to  carry 
the  load  alone.  It  is  necessary  to  do  this  work  to  satisfy  other  States,  and  even  if 
there  had  been  no  disease  in  tne  State  we  could  well  aiford  to  raise  half  a  million  to 
8«atisfy  these  States. 

CONDITIONS  OF  DONATION. 

(1)  His  excellency,  John  S.  Marmadnke,  i)romi8es  to  recommend  the  next  general 
assembly  to  repay  these  sums  contributed,  and  in  this  matter  is  sustained  by  many 
members  likely  to  return. 

(2)  All  the  counties  will  be  asked  to  aid  and  may  become  interested  in  future  as 
donors. 

(3)  All  donations  to  be  dally  published  by  the  treasurer  in  one  or  more  prominent 
dailies,  as  received,  that  no  question  may  arise  as  to  what  becomes  of  the  money. 

(4)  The  State  treasurer  is  to  receive  directly  all  money  donated,  and  pay  out  none 
except  upon  vouchers,  each  voucher  giving  a  narrative  of  the  cjiki'.  on  which  the 
money  is  paid,  the  governor,  auditor,  and  attorney-general  as  a  committee  anditing 
s.aid  vouchers,  thus  having  right  at  hand  in  the  treasurer's  oftice  all  the  costs  and 
vouchers  for  the  same  to  i)resent  as  a  whole  to  the  general  assembly. 

(5)  Any  money  not  expended  will  of  course  be  returned  ^ro  rata. 

(0)  All  cattle  killed  are  to  be  appraised  by  three  farmers  at  a  rate  loss  thau  full 
market  value  or  on  a  basis  of  two-thirds  valuation.  The  committee  is  organized  and 
is  indorsed  by  Governor  Marmaduke,  and  is  the  same  that  has  done  the  appraising 
thus  far. 

(7)  The  State  veterinarian,  who  is  connected  with  the  agricultural  college,  will  bo 
at  the  command  of  the  authorities,  and  no  cattle  will  be  killed  without  his  or  the 
Oovornraent  veterinarian's  inspection  and  certification  of  disease. 

A  PERSONAL  QUESTION. 

Please  to  remember  that  this  move  is  indorsed  by  the  governor,  is  in  accortlaneo 
with  a  vote  taken  by  a  meeting  of  eminent  gentlemen  at  Mexico  on  May  7,  over  whom 
Ex-Governor  Hardin  presided,  is  said  to  be  necessary  by  the  veterluarian8,and  will 
aid  in  placing  us  right  before  the  world ;  that  the  move  is  not  an  idle  or  narrow  one,  but 
that  the  money  must  and  will  be  had,  and  that  it  is  you  who  ought  to  assist,  and  that 
the  only  difficulty  in  the  scheme  is  that  you  yourself  may  i)ass  it  along  to  some  one  else 
among  the  great  crowd  that  constitute  the  State. 

Please  act  at  once  and  commerce  in  cattle  will,  in  a  short  time,  flow  freely  from  all 
counties,  save  Callaway,  and  in  duo  time  from  that  county,  under  proper  restric- 
tions. 

Urgently  submitted. 

J.  W.  SANBORN, 
Sccretarij  Hoard  of  Agriculture. 

Note. — I  trust  our  sister  States  will  remember  that  this  dire  disease  is  confined  to 
one  county,  and  a  fraction  of  that,  and  that  the  eftbrt  of  our  people  to  raise  money 
should  reassure  them  and  not  alarm.  If  our  people  were  apathetic,  then  alarm  would 
be  well  grounded.  Your  duty  to  lift  the  quarantine  against  us,  save  for  one  oounty, 
is  clear.  Wo  are  a  member  of  the  family  and  are  entitled  to  a  good  standing  with 
our  stock. 

J.  W.  8. 
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The  following  letter,  sent  In  reply  to  a  telegram  received  from  the 
governor  of  Illinois,  gives  a  condensed  snmmary  of  the  measures  in 
force  in  Missoari  to  suppress  tlie  disease : 

DXPARTMENT  OF  AGBICTTLTUBB, 

BuREAi/  OF  Animal  Industry, 

Washington,  D,  C,  May  6, 18a5. 

Sir  :  In  reply  to  vonr  telegram  of  this  date,  asking  for  the  regolatioos  of  the  D^ 
partnieut  of  Agricalture  in  regard  to  the  quarantine  of  pleuro-pnenmo&ia  in  Cali.v- 
way  County,  Missouri,  I  beg  to  state  that  the  raiJroad  companies  which  have  stations 
ill  Callaway  and  adjoining  counties  have  been  notified  not  to  receive  any  affected  cat- 
I  lo  for  shipment  to  other  States  under  the  penalty  prescribed  in  sections  6  and  7  of  the 
act  establishing  the  Bureau  of  Animal  Industry,  r^otices  of  the  existence  of  the  dis- 
ease have  also  been  published  in  the  local  papers,  and  the  attention  of  the  public 
called  to  the  penalties  for  such  shipment  of  cattle.  In  addition  to  this  the  railroad 
companies  have  issued  regulations  prohibiting  the  shipment  of  cattle  from  these  coun- 
ties unless  accompanied  by  a  clean  l)ill  of  health  from  our  inspectors.  Our  insx>eotor8 
are  doing  all  in  their  power  to  locate  infected  herds  and  to  prevent  the  shipment  of 
dangerous  animals. 

Very  respectfully, 

NORMAN  J.  COLHAN. 

Commiinoncr, 

Hon.  R,  J.  OOLESBT, 

Qavimor  of  Illinai$,  Spring/iM,  JZZ. 

In  reply  to  a  request  from  the  Kansas  sanitary  commission  for  Dr. 
Trumbower  to  act  as  inspector  for  Kansas,  in  addition  to  his  duties  for 
this  Department,  the  commission  were  informed  that  Dr.  Trumbower 
would  gladly  examine  any  suspected  cattle  In  the  vicinity  and  give  any 
information  or  assistance  to  the  commission  which  might  bo  in  his  power 
and  which  would  not  interfere  with  the  work  assigned  him  by  this  De- 
paitment.  Dr.  Trumbower  was  informed  at  the  same  time  that  he  might 
assist  the  Kansas  authorities  while  stationed  at  Kansas  Oity,  but  that 
the  Department  could  not  permit  him  to  accept  an  appointment  which 
might  interfere  with  the  work  for  which  he  was  stationed  there. 

Dr.  Michener  was  called  home  by  private  business  about  Juno  15. 

As  tbere  had  been  no  case  of  pleuro-pneumonia  among  exposed  cattle 

for  nearly  two  months,  and  as  a  State  veterinarian  had  been  appointed 

to  look  after  local  interests,  it  was  not  considered  necessary  to  keep  an 

inspector  constantly  stationed  at  !Piilton  after  that  time.    In  the  foUow- 

iug  letter  Dr.  Trumbower  was  directed  to  make  a  final  inspection  and 

report  results: 

Djefartmskt  of  Agriculturx, 
BuRKAu  OF  Animal  Industry, 

Washington,  D.  C,  July  13, 1885. 

JSiR :  Oil  receipt  of  this  you  will  please  go  at  once  to  Fnlton  and  make  a  tliorougli 
insi>ectioii  of  all  suspected  herds  in  that  vicinity  and  report  their  eondition  and  the 
])robfihility  of  auy  farther  cases  of  disease.  You  will  also  note  the  time  when  the  last 
.lifeiiid  animal  was  destroyed  in  any  herds  reported  upon,  and  state  if,  in  your  judg- 
iiHMit.  iluTc  is  any  Inribor  necessity  of  maintaining  the  restrictions  upon  shipments 
of  Mirtsoin  i  oattlo.  Cannot  trade  ^^o  on  as  usual  through  Kansas  City,  without  an  in- 
.'.pccror  hcing  stationed  there  from  tliis  time  onward  T 
Very  respectfullv, 

D.  E.  SALMON, 
Chief  of  Bureau, 
Dr.  M.  K.  Trumbower, 

Kansas  City,  Mo. 

To  this  letter  the  following  reply  wiis  received: 

Fulton,  Mo.,  Auguti  1, 1835. 

I  lail  to  lind  any  farther  evidence  of  discaflo  among  the  cattle  here.    The  last  af- 

fc  iitl  one  was  killed  April  18.  

M.  B.  TRUMBOWER, 

iiMPp«o(or. 
Dr.  D.  £.  Salmon, 

Woikhtgionj  D.  0. 
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Kearly  three  and  one-half  months  having  elapsed  since  the  destruction 
of  the  last  affected  animal,  it  was  now  considered  safe  to  withdraw  the 
inspector  of  the  Bureau.  The  State  veterinarian  has  since  kept  up  a 
supervision  of  this  district,  but  no  other  cases  of  pleuro-pneumonia 
have  developed.  The  disease  was,  therefore,  stami^ed  out,  and  in  a 
very  much  shorter  time  than  most  people  considered  possible.  For  this 
happy  result  we  are  very  much  indebted  to  the  active  cooperation  of 
the  railroad  companies  doin^  business  in  that  part  of  the  State,  and  to 
tbe  viprorous  measures  adopted  and  carried  out  by  the  citizens. 

Dr.  iVumbower's  report,  which  contains  many  facts  and  details  of 
work  not  mentioned  above,  will  be  x)ublished  in  full  in  the  Second  An- 
nual Report  of  the  Bureau  of  Animal  Industry. 

OHIO. 

There  have  been  no  animals  affected  with  pleuro-pneumonia  in  Ohio, 
according  to  the  most  authentic  information  at  our  command,  since  Sc])- 
tember,  1884.  In  the  herd  of  Mr.  0.  li.  0,  Dye,  from  which  tno  disease 
was  disseminated  throughout  the  Western  States,  there  have  been  no 
cases  for  more  than  eighteen  months.  It  is  believed  that  the  contAgiou 
has  been  entirely  extirpated  from  this  State,  and  that  there  will  be  no 
new  cases  of  the  disease  until  there  is  a  fresh  importation  of  the  con- 
tagion. There  have  been  appointed  in  this  State  a  board  of  cattle  com- 
missioners and  a  State  veterinarian,  who  have  made  frequent  inspec- 
tions of  the  infected  herds.  They  have  shown  a  desire  to  co-operate 
with  the  Bureau  of  Animal  Industry,  and  in  case  of  any  fre«h  outbreak 
there  is  no  doubt  that  we  would  have  the  assistance  of  the  State  au- 
thorities. 

ILLINOIS. 

The  following  is  a  summary  of  a  report  made  to  the  Chief  of  this 
Bureau  by  Dr.  K  U.  Paaren,  State  veterinarian,  under  instructions  of 
the  live  stock  commission  of  Illinois:  March  2, 1885, 4 cows  and  1  bull 
were  condemned  and  killed,  being  all  that  remained  of  the  Clarke  herd 
at  Geneva.  Three  cows  showed  unmistakable  signs  of  having  been 
diseased,  the  lungs  adhering  to  the  diaphragm  and  ribs,  and  one  lung 
in  each  cow  having  encysted  i^ortions  e\idently  of  very  long  standing. 
On  the  10th  of  March  the  State  veterinarian  was  called  to  the  farm  of 
F.  H.  Bowron,  located  directly  across  the  river  from  the  Clarke  farm, 
near  Geneva,  and  was  shown  the  lungs  of  2  cows  that  had  died  of  a 
disease  that  was  afterwards  suspected  to  be  contagious  pleuro-pneumo 
nia.  The  lungs  were  not  in  a  good  condition  for  examination,  but  their 
ai)pearance  was  such  that  the  farm  was  quarantined,  there  being  kept 
ui)on  it  51  head  of  dairy  cows  of  native  and  mixed  breeds.  On  May  2 
another  visit  was  made  to  this  farm  and  a  cow  found  in  the  last  stages 
of  i)leuro-pneumonia.  She  was  condemned  and  killed.  Post  mortem 
examination  revealed  extensive  adhesions  of  both  lungs,  which  were 
torn  in  removing  them  from  the  ribs  and  diaphragm.  All  except  the 
anterior  lobes  of  both  lungs  was  diseased,  each  lung  weighing  between 
23  and  30  pounds.  There  have  been  no  new  cases  on  this  farm  nor  in 
Kane  County  since  that  time.  On  the  23d  of  April  the  State  veteri- 
narian condemned  and  killed  all  the  animals  on  Mr.  Bailey's  farm,  near 
Peoria,  which  had  been  exposed,  with  the  exception  of  1  cow;  in  all,  S 
head.  This  included  3  diseased  animals.  The  remaining  cow  subse- 
quently contracted  the  disease  and  was  killed  about  two  weeks  later. 
These  cows  included  all  the  animals  attacked  with  pleuro-pneumonia 
during  the  year  1885. 
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On  September  15 1  visited  the  herd  of  Mr.  John  Boyd,  of  Elmhurat. 
III.,  at  the  request  of  the  State  live  stock  sanitary  commission.  I  found 
there  live  cows  which  had  been  isolated  because  it  was  sui)posod  they 
bad  been  affected  with  pleuro-pneumonia  in  a  mild  form.  In  two  of 
these  I  could  find  no  evidence  of  lung  disease  by  auscultation  and  per- 
cussion ;  in  a  third  there  was  only  crepitation  and  slight  loss  of  reso- 
nance over  a  small  portion  of  the  right  lung.  In  the  two  remaining  ones 
tbero  was  greater  dullness  on  percussion  and  a  decrease  in  the  normal 
sounds  of  respiration  at  the  same  point,  but  even  with  these  there  were 
no  very  positive  indications  of  serious  lung  disease.  In  examining  the 
herd  of  cows  among  which  no  symptoms  of  disease  had  ever  been  no- 
ticed, one  animal  was  found  with  loss  of  respiratory  sounds  and  dullness 
over  a  part  of  the  right  lung.  With  this  animal  the  signs  of  lung 
lesions  were  more  positive  than  with  either  of  those  which  had  been 
previously  isolated.  The  animal  was  removed  from  the  herd  and  placed 
with  those  referred  to  above  as  suspicious  animals.  The  third  animal 
referred  to  was  unthrifty,  and  was  believed  to  be  suffering  from  tuber- 
culosis, though  no  positive  signs  of  this  disease  were  discovered.  The 
owner  afterwards  concluded  to  slaughter  her,  which  was  done  in  the 
presence  of  the  Chief  of  this  Bureau  November  19.  The  post  mortem 
showed  that  the  only  lesion  of  the  lungs  of  old  standing  that  could  be 
made  out  was  the  adhesion  of  the  posterior  porjtion  of  the  right  lung 
to  the  costal  pleura.  There  was  some  congestion  of  the  anterior  part  of 
this  lung  with  a  number  of  collapsed  lobides,  but  no  encysted  portions 
to  indicate  a  former  serious  attack  of  lung  plague. 

At  the  time  of  my  visit,  in  September,  I  was  requested  by  the  sanitary 
commission  to  take  charge  of  the  quarantine  of  this  herd,  and  was  as- 
sured of  the  co-operation  of  the  State  authorities  to  make  this  quarantine 
effective.  It  was  believed  that  such  a  quarantine,  maintained  under 
both  the  national  and  State  laws,  would  give  better  satisfaction  to  the 
authorities  of  the  other  States  and  relieve  the  cattle  trade  of  Illinois 
from  the  restrictions  that  had  been  placed  upon  it.  As  it  was  nearly  a 
year  since  any  of  these  animals  had  shown  symptoms  of  the  acute  dis- 
ease, and  as  the  evidence  of  the  lesions  at  the  time  of  the  examination 
was  so  slight,  it  was  believed  that  a  quarantine  maintained  until  a  period 
of  eighteen  months  had  elapsed  since  the  last  symptoms  were  observed 
would  be  sufficient  to  prevent  any  danger  of  future  outbreaks.  By  my 
recommendation  Dr.  A.  H.  Baker,  of  Chicago,  was  appointed  to  visit 
this  herd  at  short  intervals  and  examine  the  isolated  animals  in  order  to 
be  certain  that  no  symptoms  showed  an  extension  of  the  disease  during 
the  time  the  animals  were  held  in  quarantine.  These  animals  have  all 
been  doing  well  since  they  have  been  under  our  supervision,  and  there 
is  no  reason  to  suppose  that  there  will  be  any  further  cases  of  lung 
plague  on  this  farm.  Indeed,  the  period  of  quarantine  has  already  been 
considerably  longer  than  is  usually  required  in  such  cases.  Since  there 
aru  a  few  instances  where  pleuro-pneumonia  has  been  disseminated  by  an 
aiiiinal  fifteen  months  after  it  has  shown  symptoms  of  the  acute  disease, 
ii  was  decided  to  extend  the  period  of  quarantine  in  this  case  to  eight- 
con  months  after  the  last  symptoms  of  this  nature  had  been  seen. 

VIRGINIA  AND  VTEST  YUIGINIA. 

July  G,  18S5,  Messrs.  Timberlake  &  Maslin,  of  Middletown,  Va.,  sent 
a  communication  to  the  Department  of  Agriculture  stating  that  2  of 
their  cows  in  a  herd  of  6  were  taken  July  1  with  an  unknown  disease 
which  waa  supposed  to  be  pleuro-pnemnoniay  and  they  asked  that  an  la- 
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vcsti^ation  bo  made  to  determine  the  nature  of  the  affection.    Dr.  II. 
W.  Kowland  was  ordered  to  make  an  investigation  at  this  place.    On 
tlio  18th  of  July  he  reported  that  the  animals  were  affected  with  pleuro 
l)iicumonia,  but  that  he  had  not  been  able  to  make  Vkpost  mortem  ex- 
amination in  order  to  verify  his  diagnosis.    This  herd  was  afterwards 
examined  by  Dr.  Rose  and  the  post  mortem  examination  showed  the  dis- 
ease to  bo  contagious  pleuro-pneumonia.    He  reported  that  Charli'S 
liardesty,  a  cattle  dealer,  of  Summit  Point,  W.  Va.,  had  brought  cat- 
tle there  from  Chicago  and  from  Baltimore,  and  that  a  number  of  ani- 
mals in  the  vicinity  of  Summit  Point  showed  symptoms  of  lung  disease, 
and  had  a  cough  which  resembled  that  heard  in  cases  of  pleuro-pneu- 
monia.   The  attack,  however,  was  in  all  cases  very  mild,  and  the  ani- 
mals seem  to  have  entirely  recovered  from  it.    Several  inspections  have 
since  been  made  of  the  cattle  at  Summit  Point,  W.  Va.,  and  of  those 
at  IkOddletown,  Va.,  which  were  infected  by  cattle  from  Summit  Point, 
but  no  farther  cases  of  the  disease  have  occurred,  and  it  is  believed 
that  the  contagion  in  that  vicinity  has  entirely  died  out  from  natural 
causes. 

Inspeotions  made  at  Arlington,  Va.,  in  January,  1885,  discovered  1 
herd  affected  with  pleuro-pneumonia  at  that  place,  and  a  partial  inspec- 
tion of  the  herds  in  the  vicinity  of  Alexandria  and  Mount  Vernon  re- 
vealed 6  herds  which  either  contained  affected  animals  or  in  which  the 
disease  had  recently  existed.  There  are  no  laws  in  this  State  which 
mable  the  local  authorities  to  co-operate  with  this  Bureau  to  prevent 
the  movement  of  diseased  or  exposed  animals  within  the  State. 

DBLAWABE. 

In  the  First  Annual  Bcport  of  the  Bureau  of  Animal  Industry  (p. 
448^  reference  was  made  to  an  outbreak  of  contagious  pleuro-pnenmonia 
in  Delaware.  The  State  law  bearing  upon  this  subject  was  printed  in 
full,  together  with  the  correspondence  between  the  Oommissioner  of 
Agriculture  and  the  governor  of  Delaware,  arranging  the  prelimina- 
ries of  a  plan  of  co-operation.  Dr.  Ward  B.  Bowland  was  appointed 
State  veterinarian  by  the  governor,  and  Drs.  William  B.  Miller  and  0. 
EL  Dyer,  inspectors  of  this  Bureau,  were  detailed  to  assist  in  making  an 
inspection  of  the  suspected  herds.  Our  inspectors  remained  in  the  State 
about  ten  days  and  found  3  herds  in  which  pleuro-pneumonia  existed, 
and  in  these  herds  there  were  43  affected  animals.  All  these  herds 
were  placed  in  quarantine  by  the  State  veterinarian  and  held  until  May 
18,  when  the  appropriation  was  cxliausted  and  the  animals  released.  At 
that  time  13  infected  herds  were  in  quarantine.  The  following  letter, 
which  explains  itself,  was  addressed  by  me  to  Dr.  Bowland  in  June: 

■ 

Department  of  Agriculture, 
Bureau  of  Animal  Industry, 

Washington f  D.  C,  June  25,  laSo. 

Sir  :  I  have  boon  iDformed  by  tbe  PennflylvaDia  authorities  that  they  are  approhon- 
sivo  of  the  Bhipinont  of  cattle  of  infected  herds  from  Delaware  to  PennsylTania.  In 
reference  to  this  subject  I  "would  like  to  inquire  if  the  law  of  Delaware  is  such  that 
yon  could  be  appointed  an  inspector  of  the  Bureau  of  Animal  Industry  and  attho  same 
time  hold  your  position  as  veterinarian  of  Delaware.  In  tbat  case  would  the  gov- 
ern(»r  be  willing  to  have  you  act  in  both  capacities,  and  would  he  sustain  you  in  hold- 
ing suspected  herds  in  quarantine  under  thd  State  law  until  the  meeting  of  the  next 
Congress,  when  it  is  hoped  measures  will  be  adopted  for  the  suppression  of  the  dis- 
ease f  Would  you  accept  an  appointment  from  this  Department  at  a  salftry  of  $5  » 
day  and  actual  necessary  expenses  for  the  days  on  which  ^on  are  employed  at  I>e]Dut- 
ment  work|  and  deyote  a  ■offloient  part  of  the  time  to  this  work  to  Jceop  us  well  in- 
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fomiod  HI  to  tlio  extent  of  the  diseaso  in  your  State  f    If  this  enggestion  meets  with 
your  approval,  I  would  bo  glad  to  have  you  consult  with  the  goTcmor  and  to  hear 
your  conclusion  at  an  early  day. 
Very  rcspoctfuUy, 

D.  E.  SALMON, 

Chief  of  Bureau* 
Dr.  Ward  B.  Rowland, 

IFilmingtonf  Del. 

Oil  July  10  Dr.  Ilowlaml  addressed  mo  a  letter  inclosing  a  commiiui- 
ciition  from  Governor  Stockloy,  authorizing  him  to  accept  an  appoint- 
ment from  tliis  Bureau,  and  to  hold  the  infected  herds  in  quarantine, 
])roviding  such  action  was  without  expense  to  the  State  of  Delaware. 
July  29  the  appointment  was  sent  to  Dr.  Rowland  to  act  as  an  inspector 
of  this  Bureau,  in  accordance  with  the  plan  outlined  above.  He  was 
instructed  to  put  the  infected  herds  in  strict  quarantine,  according  to 
the  State  laws,  and  prevent  any  movement  of  infected  cattle  within 
tiio  Stale,  and  especially  from  Delaware  into  any  other  State  j  also  to 
make  an  inspection  of  the  county  or  counties  infected  with  the  disease, 
and  to  report  weekly  to  this  Bureau  the  results  of  his  inspection. 

Since  liis  appointment  Dr.  Eowland  has  reported  the  existence  of 

7  infected  herds,  containing  184  head  of  cattle,  33  of  which  were  visibly 
ail'ected  with  pleuropneumonia. 

In  October,  1885,  Dr.  Hose,  an  inspector  of  this  Bureau,  was  directed 
to  make  an  investigation  in  regard  to  the  condition  of  the  herds  then 
lield  in  quarantine.  He  reported  that  the  animals  exposed  to  the  con- 
tagion had  been  inoculated,  and  that  the  herds  were  then  held  in  quaran- 
tine. The  herd  belonging  to  the  Lobdell  Car  Wheel  Company  contained 
18  heifers  and  young  steers  which  were  inoculated  in  March.  There 
were  3  cows  not  inoculated,  belonging  to  a  neighbor,  which  gained  en- 
trance into  the  iield  with  the  infected  cattle,  and  were  quarantined  with 
them.  A  number  of  these  animals  had  a  cough,  which  was  most  marked 
with  2  of  the  cows  which  had  not  been  inoculated.  The  herd  of 
Jolni  and  Frank  McCauley  contained  19  head  of  cows  and  young  stock, 
among  wliich  were  2  convalescent  or  chrome  cases.  This  herd  had 
also  been  inoculated,  and  it  was  asserted  that  no  new  eases  had  devel- 
oped since  the  o])eration  had  been  performed.  The  herd  of  George 
White  cx)ntained  18  cows,  among  which  were  2  animals  in  the  chronic 
stage  of  the  disease.  These  animals  had  not  been  inoculated,  and  were 
in  substantially  the  same  condition  as  the  animals  in  the  inoculated 
herds.  The  herd  of  the  Edgemoor  Iron  Company  contained  46  head 
which  had  been  inoculated,  9  of  which  had  not  been  Inoculated,  and 

8  convalescent  cases.  A  great  many  of  these  animals  were  coughing. 
All  of  the  acute  cases  on  this  and  the  other  farms  had  been  purchased 
and  destroyed  by  order  of  the  governor.  The  herd  of  John  Banks 
contained  14  animals,  with  which  was  1  animal  in  the  chronic  stage  of 
the  disease.  This  herd  had  been  inoculated,  but  the  inoculation  did 
not  *'take"  in  any  of  them.  They  remained  free  from  local  lesions 
;nul  constitutional  symptoms.  No  new  cases  of  the  disease  have  de- 
volo])ed  since  the  inoculation  was  practiced.  John  Boyd's  herd  consisted 
of  7  inoculated  animals,  of  which  1  had  been  affected  with  pleuro-pneu- 
monia.  Elis  Hick's  herd  consisted  of  18  inoculated  animals  and  5  which 
had  been  through  the  disease.  Nicholas  Garrett  had  10  inoculated 
animals  and  1  which  had  been  sick.  In  regard  to  these  herds  no  fur- 
ther particulars  are  given.  Some  herds  in  other  parts  of  the  State 
which  have  been  infected  were  disposed  of  by  the  slaughter  of  the  sick 
animals,  on  the  order  of  the  governor,  and  the  sale  of  those  in  health, 
to  be  slaughtered  for  food.    Dr.  Bowland  believes  that  he  has  traced 
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most  of  tho  outbreaks  in  Delaware  to  infected  animals  brought  from 
Baltimore.  It  is  to  bo  noted,  bowovcr,  that  cows  are  frtqueutly  taken 
to  tbis  part  of  Delaware  from  Chester  aud  Lancaster  Counties,  Penn- 
sylvania, where  there  have  recently  been  afl'octed  herds.  Dr.  Rose  saw 
40  cows  which  had  been  driven  from  these  counties  to  Wilmington  on 
tho  day  of  his  visit,  which  were  sohl  tlicre.  It  should  also  be  observed 
that  tiie  supervision  in  none  of  these  cases  has  been  so  rigorous  as  to 
prevent  new  stock  from  being  added  to  the  herds,  or  the  concealment 
of  cases  of  the  disease  which  may  have  occurred  during  the  period  of 
quarantine.  In  some  Instances  animals  were  brought  and  placed  in 
tho  quarantined  herds  without  tho  knowledge  of  the  State  veterinarian, 
and  it  is  very  evident  that  cows  which  contracted  the  disease  might 
easily  have  been  destroyed  and  replaced  with  fresh  animals  in  order  to 
convince  the  inspector  that  no  cases  of  disease  had  occurred,  and  in 
that  way  prevent  the  extension  of  the  period  of  isolation.  This  fact  is 
also  to  be  taken  into  consideration  in  estimating  the  beneliqial  efiects 
of  tho  inoculation  of  these  herds. 

NEW  JERSEY. 

The  insi)cctions  in  this  State  have  been  kept  up  during  the  greater 
part  of  the  year,  and  a  large  number  of  herds  have  been  inspected.  By 
co-operation  with  the  State  board  of  health,  which  has  charge  of  the  dis- 
eases of  animals  in  this  State,  infected  herds  have  been  quarantined 
and  much  has  been  done  to  reduce  the  prevalence  of  tho  disease. 

PENNSYLVANIA. 

In  order  to  lojirn  to  what  extent  pleuro-pneumonia  is  disseminated  in 
this  State,  two  inspectors  were  sent  there  at  ditlerent  times  during  the 
year  with  instructions  to  investigate  and  learn  if  the  disease  existed  in 
any  herds  that  were  not  jn  charge  of  tho  State  authorities.  Neither 
of  these  inspectors  were  able  to  find  any  cases  except  those  which 
had  already  come  to  the  knowledge  of  the  State  veterinarian.  Dr. 
Rose,  who  made  the  last  inspection  in  October,  1885,  reported  that 
the  contagior^  still  existed  on  the  farms  near  West  Chester,  Chester 
County,  which  I  visited  in  1884.  Some  of  these  herds  had  been  inocu- 
lated by  the  State  veterinarian,  but  the  disease  continued  to  develop 
long  after  the  operation  was  performed.  The  herd  of  Levi  Lewis,  which 
hail  been*  inoculated,  was  one  of  those  in  which  the  infection  has  con- 
tinued to  exist.  Three  cows  purchased  since  June  have  all  contracted 
pleuro-pneumonia;  two  were  sick  at  the  time  of  the  visit,  and  one  had 
made  a  partial  recovery.  Mr.  Lewis  stated  that  every  new  animal  taken 
into  the  herd  developed  more  or  less  symptoms  of  the  disease  after  it 
had  been  with  the  other  animals  a  certain  length  of  time.  It  has  been 
reported  that  animals  have  been  sold  from  herds  in  this  condition.  Such 
herds  have  not  been  and  cannot  be  held  safely  in  quarantine  during  the 
period  that  is  required  to  destroy  the  contagion  by  the  methods  there 
adopted. 

MARYLAND. 

A  thorough  inspection  of  this  State  has  not  been  made.  One  of  the 
inspectors  of  this  Bureau  is  now  engaged  in  this  work  in  the  vicinity  of 
Baltimore,  but  has  only  lately  commenced,  and  consequently  there  are 
few  returns  up  to  this  time.    The  following  table  gives  a  condensed  state- 
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iiiont  of  the  number  of  herds  and  animals  examined  during  tbe  year, 
iiiid  tlio  number  fonnd  affected  with  plenro-pncuoiouia.  Tbe  detnil^;  of 
tlicsc,  ins[H>ctinus  will  be  found  iu  tbe  foitbcoming  Bccond  auunal  report 
of  tbe  Bureau  of  Animal  Industry. 

BUMMUtT  or  1XSPECTI0N3. 


SUMMARY  IN  KEGAKD  TO  PLEUEOrNEUMONIA. 

Tlie  danger  from  plenro-pneumonia  west  of  the  Allcgliauy  Mountiihis 
has  been  greatly  reduced  since  tbe  First  Annual  Keport  of  this  IJuivitn 
was  presented.  Ohio,  Illinois,  and  Missouri  are  now  free  from  this  plaRuc 
Much  progress  has  been  made  in  freeing  Kentucky  from  it,  and  it  is 
believed  that,  providing  the  present  quarantine  measures  can  be  kept 
lip  for  a  few  months  longer,  the  disease  will  soou  disappear  in  this  State. 
Tbe  shipment  of  calves  and  thorough-bred  animals  from  sections  of  the 
East  liable  to  bo  infected  has  its  periods  of  increase  and  decline,  as  with 
other  branches  of  traflic ;  as  a  whole,  however,  it  has  been  increasing 
and  will  continue  to  increase  irom  year  to  year.  It  is  now  an  important 
part  of  the  trade  of  the  country,  and  has  reached  such  proportions  that 
it  can  be  neither  prohibited  nor  materially  modified  by  the  local  quar- 
antine regulations  of  the  several  States ;  and  for  the  same  reason  it  is 
impossible  to  keep  sncha  snpervision  of  it  as  will  protect  the  West  from 
tbe  introduction  of  disease.  So  long  as  pleuropneumonia  is  allowed  to 
exist  in  tbe  East  it  may  be  accepted  as  a  self-evident  propositoiu  that 
the  West  will  be  subject  to  invasions  of  it,  and  that  no  local  regulations, 
can  protect  against  them, 

As  to  the  prevalence  of  this  plague  in  the  East,  the  details  of  inspec- 
lions  show  that  it  exists  where  it  has  been  reported  to  exist  for  years. 
Till',  infected  territory  has  not  been  noticeably  )nerease<l  or  diminished. 
Tiie  inspections  were  undertaken  to  furuisb  data  which  would  Rcrvc 
to  indicate  the  measures  and  the  esjiendi tore  that  would  be  required  lor 
tbe  extirpation  of  the  contagion.  They  cannot  bo  taken  as  showing  ac- 
cnr.ately  tbe  numl)er  of  cattle  which  have  been  aUccted  with  plenro 
pneumonia  during  the  year,  but  simply  as  tbe  number  of  cases  of  disease 
whicli  the  inspectors  saw  by  going  onco  or  twice  over  the  territory. 
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Tliero  were  too  many  infected  herds  for  us  to  undertake  to  keep  them 
all  under  supervision.  In  many  infected  stables  inoculation  was  prac- 
riced,  and  it  was  admitted  by  the  owners  that  new  animals  brought  into 
Hiese  lierds  would  contract  tlie  malady  unless  they  were  protected  by 
inoculation;  often  they  would  contract  it  in  spite  of  this  operation. 
Conversely,  it  may  be  accepted  as  beyond  controversy  that  animals 
taken  from  these  inoculated  herds  and  allowed  to  minp:le  with  healthy 
ones  would  disseminute  the  contagion.  These  herds,  which  are  iut'ectc»(l 
but  which  do  not  contain  sick  animals,  therefore,  do  not  appear  on  our 
inspection  list ;  and  it  is  doubtful  if  their  shipment  from  State  to  State 
could  be  prevented  under  the  i)resent  law,  which  provides  a  penalty  for 
shipping  affected  animals.  Two  breeding  herds  of  flolstein-Friesian 
cattle  have  been  attested  during  the  year,  and  other  breeding  herds 
have  been  exposed. 

The  number  of  infected  herds  in  the  Eastern  States  is  so  great  that 
no  attempt  has  been  made  by  the  Bureau  to  notify  their  owners  ami 
neighboring  transportation  companies  of  their  existence,  indeed,  it 
would  have  been  impossible  to  verify  the  diagnosis  and  issue  the  noti- 
fications with  the  present  limited  force  of  the  Bureau.  If  issued,  such 
notifications  would  be  of  no  value  unless  the  herds  were  kept  under 
supervision ;  this  again  was  impossible,  because  of  our  limited  force. 
As  a  matter  of  fact  it  has  been  diilicult  to  prevent  shipment  of  affected 
animals  in  the  isolated  outbreaks  of  the  West  where  the  community 
favored  stamping  out  the  disease  and  were  anxious  to  assist  and  fur- 
nish information.  In  the  cities  of  the  East  the  situation  is  very  dif- 
ferent 5  the  community  is  frequently  hostile  to  interference ;  no  reliable 
information  can  be  obtained  from  neighbors ;  there  are  numerous  trans- 
portation companies  by  which  shipments  may  be  made,  and  the  owners 
of  cattle  will  not  always  allow  inspection.  It  is  useless  to  attempt  to 
accomplish  anything  under  such  circumstances  without  power  to  make 
inspections  whether  the  owner  is  willing  or  not — and  he  generally  is  not 
willing  if  his  cattle  are  all'ccted — and  authority  to  enforce  such  moasares 
as  are  necessary  to  stamp  out  the  disease  as  soon  as  found.  To  under- 
take a  quarantine  of  infected  lierds  without  adoptiug  measures  to  extir- 
pate the  contagion,  would  result  in  the  accumulation  of  so  many  infectecl 
herds  in  quarantine  that  no  eifectual  supervision  could  be  kept  up  with- 
out a  large  number  of  inspectors,  and  an  expense  much  greater  than 
would  be  necessary  to  stamp  out  the  disease  at  once  by  the  slaughter 
of  every  infected  animal. 

Co-operation  with  State  authorities  to  accomplish  the  prompt  extir- 
pation of  the  disease  has  not  been  practicable,  because  very  few  States 
have  laws  authorizing  co-operation  in  any  form  for  this  purpose  ;  and 
none  have  sufficient  appropriations  to  justify  their  officers  in  attempting 
the  slaughter  of  all  infected  herds.  Our  efforts  in  the  East  have,  there- 
fore, been  limited  to  an  inspection  that  would  give  an  approximate  idea 
of  the  infected  territory,  the  number  of  iufected  herds,  and  the  number 
of  afieoted  anin.ala  existing  at  any  one  time. 

In  making  the  appropriation  for  the  Bureau  of  Animal  Industry  for 
the  fiscal  year  ending  June  30,  18SG,  a  clause  was  added  reading  as  fol- 
h)ws:  **And  the  Commissioner  of  Agriculture  is  hereby  authorized  to 
use  any  ])art  of  this  sum  he  may  deem  necessary  or  expedient,  and  in 
sucli  manner  as  ho  may  think  best^  to  prevent  the  spread  of  pleuro- 
pneumonia, not  to  confiict  with  existing  law."  There  waa  a  radioid 
difference  of  o])inion  as  to  whether  this  clause  conferred  any  additionul 
authority  for  the  expenditure  of  money  over  that  contained  in  the  Iftw 


BUBEAU  OF  ANDfAL  DmUSTBT.  475 

of  May  29, 1884.    Accordingly  the  following  letter  of  inquiry  was  ad- 
dicssed  to  the  First  ComptroUer  of  the  Treasury  Department  : 

DflPARTMENT  OF  AgRICULTURR, 

Bureau  of  Animal  Industry^ 

Wcuhingtont D.  C,jMneiy,  1885. 

Sir  :  I  would  respectfully  ask  yon  for  a,  decision  as  to  the  power  conforred  upon  the 
Commissioner  of  AericultnVo  by  the  following  section  of  an  not  making  appropriations 
f;)r  tlio  Agricultural  Department  for  the  fiscal  year  ending  June  30,  ifec : 

"For  carrying  out  the  provisions  of  the  act  of  May  29, 1884,  establishing  the  Bureau 
of  Animal  Industry,  $100,000;  and  the  Commissioner  of  Agriculture  is  hereby  nutlior- 
izcd  to  use  any  part  of  this  snm  he  may  deem  necessary  or  expedient,  and  in  sneh 
manner  as  ho  may  think  best,  to  prevent  the  spread  of  pleuro-pneumonia,  nob  to  con- 
llirt  with  existing  law." 

Does  this  language  give  any  authority  to  the  Commissioner  of  Agriculture  in  the 
use  of  this  niouoy  beyond  what  Ib  conferred  upon  him  in  the  act  or  May,  1884  T  It 
soonis  to  have  been  the  intention  of  Congress  to  allow  this  Department  to  compensate 
the  owners  of  sncli  cattle  as  it  would  be  necessary  to  destroy  in  order  to  stamp  out  the 
dangerous  outbreaks  of  contagious  pleuro-pneumonia  in  the  Western  States;  other- 
wise there  would  appear  no  reason  for  inserting  the  last  half  of  the  sentence. 

In  this  connection  I  desire  to  call  your  attention  to  the  following  extract  from  a 
letter  received  from  tlie  IIou.  Thomas  Sturgis.  secretary  of  the  Wyoming  Stock  Grow- 
ciV  Association,  dated  Cheyenne,  Wyo.,  April  24,  1885,  in  which  he  says: 

"  I  am  directed  by  tho  executive  oommittee  of  this  association  to  convey  to  you  an 
expression  of  their  deep  interest  in  the  question  of  contagious  cattle  diseases,  and 
their  sympathy  with  tlie  eilbrts  you  are  maKing  for  the  extinction  of  pleuro-pneumonia. 
Tho  writer  and  Judge  Caroy  were  members  of  the  committee  which  framed  and  assisted 
in  securing  tlio  passage  of  the  animal  industry  l)ill,  and  were  also  of  the  committee, 
the  past  winter,  wliicli  secured  the  passage  of  tho  clause  in  the  legislative  appropria- 
tion bill  which  secured  tho  further  appropriation  of  3100,000  and  the  extension  of  tho 
l>owcrs  of  tho  Commissioner,  permitting  him  to  use  it  at  his  discretion.  Noticing  that 
some  questions  have  arisen  as  to  tho  power  of  theCommiRnloner  to  use  any  part  of  this 
appropriation  to  pay  for  cattle  destroyed  on  account  of  di.sease  or  to  prevent  the  spread 
of  disease,  it  was  thought  by  this  committee  that  you  might  be  glad  to  know  the  in- 
tention of  the  two  Committees  of  Agriculture  in  the  House  and  Senate  at  tho  time  of 
tlio  passage  of  this  last  clause,  and  that  it  was  understood  by  Congress  to  give  the 
Commissioner  the  jiower  to  pav  for  the  above  classes  of  cattle  if  he  saw  fit,  and  the 
reason  that  it  was  put  in  this  form  was  because  at  that  period  of  the  session  the  laws 
of  both  llouses  prohibit  the  putting  of  any  addition  to  any  appropriation  bill  which 
is  not  absolutely  germane  to  tho  appropriation.  The  two  houses  wished  to  give  this 
power  to  the  Co'ni  mission  or,  and  it  was  with  that  intention  that  the  clause  referred 
to  was  passed. 

**For  corroboration  of  this  I  tako  pleasure  in  referring  you  to  General  Dibrell,  of 
Tennessee,  and  Hon.  James  Wilson,  of  Iowa,  who  woro  both  members  of  the  House 
committee." 

An  early  re]>ly  to  tho  above  is  respectfully  requested. 
I  have  tho  honor  to  be  your  obedient  servant, 

F.  C.  NESBIT, 
Acting  Commissioner, 

lion.  M.  J.  Durham, 

First  Comptroller,  Treasury  Department, 

lUlow  will  be  found  the  Comptroller's  reply: 

Treasury  Departmext, 
First  Comptroller's  OrriCR, 
IVashington,  J).  6'.,  June  19,  IKS'i. 

Sir  :  In  r<^ply  to  your  letter  of  yesterday  asking  my  constrnction  of  the  two  statutes 
n  iVrrod  to  theVciu,"  that  of  May,  188-1,  and  that  of  MJirch  W,  lvS.<»,  and  especially  tliosr 
]).n  ts  of  tlio  act  in  regard  to  your  powers  to  use  the  money  appropriated  to  prevent 
th"*  >pread  of  pleuro-pneutuonia,  I  would  state  that  I  have  examined  both  acts,  and  I 
lu'lieve  that  your  power  is  as  complete  under  the  one  as  the  other,  and  that  the  act  of 
March  :>,  1-^*^5,  gives  you  no  authority  or  additional  control  over  the  luml  approprialeil 
otlier  than  that  conferred  by  the  act  of  May,  1684. 
Very  respectfully, 

M.  J.  DURHAM, 

Comptroller. 
Hon.  Norman  J.  Colman, 

Commissioner  of  Agriculture, 
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This  correspond enco  is  sufficient  to  show,  without  further  explana- 
tion, why  no  part  of  the  appropriation  has  been  used  for  the  purchase 
and  slaughter  of  infected  herds. 

INOCULATION  BY  STATE  AUTHORITIES  AND   OTHERS. 

Inoculation  has  been  practiced  to  a  considerable  extent  in  Brooklywt^ 
N.  Y.,  by  local  practitioners,  cattle  dealers,  and  the  owners  of  infectea 
herds.  In  New  York,  New  Jersey,  Pennsylvania,  Delaware,  and  Mary- 
land, it  has  been  largely  practiced  by  the  local  authorities.  While  this 
l)roccediug  may  have  saved  the  owners  of  infected  herds  the  loss  of  a 
few  animals,  and  has  possibly  relieved  these  States  from  a  certain  amount 
of  embarrassment  as  to  the  disposition  of  infected  herds,  it  must,  never- 
theless, bo  looked  upon  with  alarm  from  a  national  point  of  view.  The 
inoculated  herds  are  not  subjected  to  that  close  supervision  which  is 
necessary  to  prevent  the  sale  of  animals,  nor  is  the  period  of  quarantine 
maintained  for  a  sufficient  time  for  all  danger  to  bo  passed.  Animals 
which  are  mildly  affected  are  inoculated  with  the  healthy  ones,  and 
within  three  months  after  the  last  case  of  the  disease  is  known  to  tide 
authorities  all  quarantine  restrictions  are  removed.  It  is  absolutely 
certain  from  the  experience  in  Europe  and  this  country  with  inocula- 
tion, that  the  infection  is  maintained  in  inoculated  herds  for  a  mnch 
longer  time  than  three  months,  and  that  fresh  animals  introduced  into 
these  herds  are  very  liable  to  contract  the  disease.  This  point  will  be 
elaborated  in  the  Second  Annual  Report  of  the  Bureau  of  Animal  In- 
dustry, and  is  referred  to  here  to  draw  attention  to  this  source  of  dan- 
ger wkich  has  been  rapidly  increasing  in  importance  during  the  last 
year. 


INVESTIGATIONS  IN  SWINE  PLAGUE. 

During  the  past  year  the  investigations  concerning  this  disease  were 
carried  on  without  intermission.  The  methods  adopted  were  those  used 
by  the  most  advanced  investigators,  as  well  as  those  which  suggested 
themselves  to  us  directly,  and  grew  out  of  the  necessities  of  the  case. 
At  least  twenty  animals  were  carefully  examined  in  the  earlier  part  of 
the  year.  In  nearly  all  instances  the  disease  had  been  communicated 
from  the  sick  to  the  healthy  by  contagion,  either  at  the  experimental 
station  of  the  Bureau  or  in  neighboring  herds.  Very  few  showed  any 
disease  of  the  lungs ;  in  fact  the  disease  manifested  itself  chiefly  by  ex- 
tensive ulcerations  of  the  caecum  and  colon  (Plate  I).  The  animals  lin- 
gered usually  from  one  to  three  weeks  after  the  first  appearance  of  the 
disease,  and  in  nearly  every  case  were  killed  in  the  last  stages  to  prevent 
any  po5^  mortem  changes,  as  the  animals,  when  left  to  themselves,  olten 
die  early  in  the  night  and  decomposition  sets  in  very  rapidly  during 
tlic  spring  and  summer  months  in  this  climate. 

It  was  our  intention  to  study  carefully  the  microbes  found  in  the  vari- 
ous exudates  of  the  serous  cavities,  especially  that  of  the  peritoneal 
cavity,  which  has  been  considered  very  virulent  by  former  observers, 
in  cases  of  advanced  disease,  characterized  by  extensive  ulcerations  of 
the  largo  intestine,  it  was  found,  on  microscopic  examination  of  lymphatic 
glands  and  other  organs  invested  by  the  peritoneum,  that  the  latter 
membrane  was  covered  with  a  layer  of  lymph,  in  which  were  imbedded 
various  kinds  of  bacteria,  micrococci  of  different  sizes,  slender  as  well 

thick  bacilli*    Oover-glasses  brought  in  contact  with  the  peritoneum 
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likewise  contained  several  forms.  Finally,  the  persistent  impnrity  of 
the  contents  of  vacuum  tubes,  as  well  as  cultures  made  directly  from 
the  serous  effusions  at  the  post  wor^em  examination,  forced  us  to  con- 
clude that  we  must  not  look  for  any  pure  cultures  from  this  source. 
The  inference  was  that  microbes  gained  access  to  the  closed  cavity 
through  lesions  caused  by  the  extensive  ulcerations  of  the  largo  intes- 
tine which  always  accompanied  these  cases,  and  that  they  were  not 
there  destroyed  either  because  the  system  had  been  so  debilitatcnl  or 
the  microbes  were  capable  of  a  i^arasitic  existence. 

The  peritoneal  exudate  had  been  pronounced  virulent  by  Klein,  wbo 
thence  obtained  the  bacillus  claimed  by  him  to  be  the  cause  of  swine  ])In  gue. 
We  determined  to  isolate  and  study  the  different  bacteria  which  we 
should  meet  with  in  this  exudate  by  culture  and  inoculiltion.  U  tlie 
lesions  in  the  intestine  were  due  to  a  local  multiplication  of  the  specific; 
microbe  in  the  mucous  membrane,  it  seemed  natural  to  supi)ose  that 
it  would  be  very  abundant  in  the  contents  of  the  intestinal  canal  and 
would  find  its  way  with  the  other  bacteria  into  the  peritoneal  cavity, 
and  that,  having  become  adapted  to  the  struggle  with  animal  tissues,  it 
might  even  outgrow  the  #ther  forms  in  this  situation.  At  the  same 
time  the  possibility  must  not  be  set  aside  that  septic  bacteria  might 
gain  entrance  in  the  same  way  by  a  rapid  invasion  of  the  blood  or  lym- 
I)hatic  channels  or  both,  materially  change  the  clinical  aspects  of  the 
disease,  and  give  rise  to  various  apparently  inexplicable  phenomena 
and  sequelae.  In  two  cases  a  bacillus  was  found  in  the  peritoneal  cavity 
made  up  of  long,  jointed  filaments,  and  probably  identical  with  the  ba- 
cillus of  malignant  oedema  {Vibrion  septique)^  the  spores  of  which,  ac- 
cording to  Koch,  are  abundant  in  thcsoil.  These  filaments  were  found 
in  great  abundance  upon  cover-glasses  upon  which  a  delicate  film  of 
peritoneal  exudate  had  been  dried.  In  another  pig,  which  died  in  the 
night  daring  a  heavy  frost  (November  22,  1884),  and  which  was  exam- 
ined early  next  morning,  a  cover-glass  touched  to  the  peritoneal  surface 
of  the  liver  was  found  crowded  with  a  bacillus  in  long,  jointed  filaments, 
no  doubt  identical  with  the  preceding.  The  appearance  of  the  abdom- 
inal cavity  in  this  case,  as  indicated  in  the  notes  of  the  post  mortem^ 
are  briefly  as  follows : 

Abdomen  on  opening  emits  a  faint  odor  not  observed  in  previous 
cases.  Ulcers  of  the  mucous  membrane  of  the  large  intestine  plainly 
visible  through  the  peritoneum;  peritoneum  dry,  no  serum  in  the  cav- 
ity, no  evidence  of  peritonitis.  Liver  of  a  pale  reddish  color;  on  sec- 
tion bloodless;  caecum  and  colon  studded  with  ulcers,  some  covered 
with  a  projecting  black  necrotic  mass.  Sections  of  the  liver  hardened 
in  alcohol  were  found  to  contain  three  different  forms  of  microbes,  the 
bacillus  found  on  the  surAice  of  the  liver,  the  individual  filaments  of 
whicli  were  very  lonp:,  a  small  slender  bacilhis,  and  a  micrococcus :  thi'so 
were  present  in  equal  numbers.  The  cover-glass  with  wliich  the  i)eri- 
toneal  surlaco  of  the  large  intestine  had  been  touched  in  close  proximity 
to  the  ulcers  revealed  not  a  single  microbe  among  the  numerous  epithe- 
lial cells  which  had  come  away.  Thus  the  invasion  of  the  bacillus  was 
IK)  doubt  by  way  of  the  bile  ducts  in  this  case.  The  presence  of  such 
lar^e  numbers  of  microbes  in  the  liver  tissue  can  hardly  be  accouiite^l 
ler  by  ajwst  mortem  growth  in  this  instance.  In  blood  collected  from 
the  heart  and  examined  unstained,  this  same  bacillus  was  found,  the 
elements  pale  and  almost  disintegrated. 

In  sections  niade  of  one  of  the  ulcers,  the  mucous  membrane  was  found 
entirely  thrown  off,  as  well  as  a  portion  of  the  submucous  connective 
tissue.    The  muscular  layer  was  replaced  by  an  inflammatory  infiltra- 
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tion  of  cells  and  enormously  thickened,  so  that  the  line  of  fatty  tissue 
in  the  submucosa  was  jmshed  forward  into  the  lumen  of  tho  tube  and 
formed  two  sides  of  a  cone  (the  apex  of  which  had  sloufjhcd  away)  he- 
tween  the  mass  of  infiltrated  cells.  Various  kinds  of  bacteria  were 
Ibiiiid  in  this  inflammatory  tissue,  but  towards  and  beneath  the  peri- 
toneum were  colonies  of  micrococci  occupying  intervals  between  the  cells 
and  layer  spaces  probably  lymi)liatic.  This  case  is  cited  simpl^^  to  point 
out  what  may  be  found  in  a  case  of  advanced  swine  plague  in  whicli  the 
lesions  are  concentrated  in  the  large  intestine  chiefly,  and  the  lungs 
i!iostly  intact.  It  indicates  somewhat  the  difficulties  in  the  way,  tlie 
titn^^.  that  must  be  consumed  before  any  truntworthy  results  arc  ob- 
tained, and  the  caution  that  must  necessarily  be  exercised  in  coming  t(» 
a  conclusion. 

In  endeavoring  to  carry  out  the  jdan  of  isolating  and  cultivating  the 
bacteria  found  in  swine  plague,  the  work  was  retarded  by  the  difficulty 
of  keeping  on  hand  cases  of  swine  plague  contracted  in  the  natural  way, 
and  by  the  heat  of  summer  which  completely  interfered  with  tho  onli- 
nary  nutritive  gelatine  cultures.  Finally  a  special  "  cold  box"  was  con- 
structed in  connection  with  the  cold-air  chamber  of  an  ordinary  refrige- 
rator, and  thickly  padded  with  felt.  Tho  air  within  this  box,  in  com- 
munication with  that  of  tho  refrigerator  by  an  upper  and  lower  pipe, 
remained  about  10^  F.  below  the  temperature  of  the  laboratoiy,  which 
for  several  months  rarely  fell  below  00°  F.  at  night.  Tlate-cultures  and 
tube-cultures  were  kept  in  this  box,  and  only  removed  for  purposes  of 
examination  and  inr)Culation.  In  this  way  only  were  we  able  to  utilize 
gelatine  after  losing  many  i)lates  upon  which  hours  had  been  spent  tho 
day  previous. 

Perplexed  by  contradictory  results  and  failing  to  obtain  any  pathoge- 
nic germ  by  isolating  the  different  forms  found  in  the  peritoneal  effusion, 
the  discovery  of  a  line  bacdlus  in  Germany  causing  a  disease  in  swine 
which  was  regarded  as  identical  with  swine  plague  in  England  and  tho 
United  States  aroused  our  attention.  The  bacillus,  of  exceedingly  small 
size,  was  described  as  being  i)resent  in  large  numbers  in  the  spleen  and 
other  organs  of  diseased  pigs,  and  that  the  (lisease  could  be  at  once  deter- 
mined by  examining  i)ortions  of  the  si)leen,  dried  on  cover-glasses.  As 
this  bacillus  had  never  been  seen  by  us  we  decided  to  examine  the  spleen 
very  carefully  in  order  to  determine  its  presence  or  absence. 

The  disease  having  for  the  moment  died  out  at  the  experimental  sta- 
tion, our  attention  was  directed  to  an  outbreak  in  Salem  County,  New 
Jersey,  where  it  had  assumed  quitti  extensive  proportions.  Two  young 
animals  were  killed.  In  both,  the  large  intestine  was  extensively  ulcer- 
ated, the  lungs  ])artially  hepatized,  and  the  large  serous  cavities  filled 
with  effusion.  Without  going  into  details,  we  need  but  to  state  that  in 
numerous  cover-glass  preparations  of  the  spleen  the  flne  bacillus  was 
absent ;  cover-glass  preparations  of  lung  tissue  and  of  tho  serous  effu- 
sions equally  negative. 

In  regard  to  the  cultures  made  in  gelatine  tubes,  the  results  did  not 
dill\»r  from  those  obtained  heretofore.  In  three  cultures  of  the  blood  of 
one  animal  nothing  grew;  in  one  from  the  other  animal,  three  or  four 
(tol(>ni(\s  api)eared.  Several  cultures  from  the  same  finimal  were  entirely 
negative.  From  the  spleen  of  the  first,  three  diflerent  microbes  were. 
isolated — two  micrococcii  and  a  bacterium.  In  cultures  from  blood  and 
serous  exudates,  several  other  forms  were  isolated.  In  all,  five  bacteria 
from  these  two  animals  were  studied  (4  micrococci  and  1  bacterium),  lu- 
oeidations  of  each  into  two  mice  and  two  pigs  failed  to  produce  any  dis- 
-^;'se  with  the  exceptions  mentioned  below.    The  cultures  in  gelatine 
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proved  that  both  in  the  blood  and  in  the  spleen  these  bacteria  were  very 
few  in  number,  so  that  they  could  not  be  detected  in  cover-glass  prepara 
tions.  We  were  fully  satisfied  that  the  line  bacillus  claimed  to  be  the 
cause  of  the  disease  in  France  and  Germany  was  not  present. 

Anticipating  somewhat  the  conclusions  which  we  arrived  at  later  con- 
cerning the  real  cause  of  this  puzzling  disease,  we  must  say,  at  this 
point,  tliat  we  no  longer  consider  a  micrococcus  as  the  cause  of  all  out- 
breaks of  the  disease  known  as  swine  plague.  The  First  Annual  Report 
of  the  Bureau  mentions  the  d^ath  of  three  pigs  from  inoculation  with  a 
micrococcus.  This  micrococcus  is  easily  distinguished  by  its  i)eciiliar 
growth  on  gelatine,  which  it  rapidly  liquefies.  Since  that  time  it  was  not 
touud  excepting  in  one  of  the  two  cases  just  described.  The  inocula- 
tions with  this  produced  a  rise  of  temperature  within  ten  days  in  the 
two  animals  which  subsided  a  few  days  after.  One  of  the  animals  was 
killed  about  seventeen  days  after  inoculation.  The  lungs  were  found 
extensively  hepatized.  The  presence  of  numerous  lung  worms  left  us 
in  doubt  as  to  the  cause  of  this  hepatization.  Tubes  inoculated  from 
the  spleen  and  blood  remained  sterile.  The  second  animal  died  of  swine 
plague  one  month  after  inoculation.  The  results  which  we  obtained 
later  on  with  another  microbe  lead  us  to  suspect  that  this  was  a  case 
produced  by  natural  infection.  Whether  this  micrococcus  is  a  septic 
organism  or  one  which  U  the  cause  of  a  definite  disease  in  pigs  cannot 
be  answered  at  present. 

The  attention  aroused  abroad  by  Paste ui-'s  vaccine  as  a  protective 
against  the  disease  known  as  rouget  in  France  and  EotJilauf  in  Germany, 
and  there  regarded  as  identical  with  the  disease  prevailing  in  our  own 
country,  led  us  to  examine  carefully  two  tubes  of  vaccine  known,  re- 
spectively, as  first  and  second  vaccine,  which  were  kindly  sent  to  us  by 
Prof.  A.  Liautard,  of  !New  York,  and  which  he  had  received  directly 
from  Pasteur's  laboratory.  We  were  surprised  to  find  that  the  microbe 
in  the  vaccine  was  identical  with  that  described  by  German  investiga- 
tors as  being  the  cause  of  the  disease  in  Germany.  This  microbe  was 
without  doubt  a  bacillus,  exceedingly  small,  to  bo  sure,  but  not  at  all 
recalling  the  microbe  originally  described  by  Pasteur  and  Thuillier  as 
having  the  form  of  a  figure  of  eight.  We  shall  later  state  our  reasons 
for  supposing  that  the  microbe  first  discovered  by  Thuillier,  and  the  one 
now  cultivated  as  a  vaccine  ih  Pasteur's  laboratory  are  two  entirely  dif- 
fiirent  microbes  and  the  cause  of  two  distinct  diseases.  In  the  follow- 
ing chapter  the  results  of  our  experiments  with  the  vaccine  are  given 
in  detail,  and  from  them  it  will  bo  seen  that  it  does  not  prevent  swine 
I)lague,  for  the  simple  reason  ihat  the  vaccine  of  one  disease  cannot  i)ro- 
tect  against  another. 

AN   EXAMINATION   OF  TASTEUR'S  VACCINE  FOR   ROIJGET. 

On  October  IG  a  tube  was  received  at  the  laboratory  containing  about 
15'^  of  Pasteur's  vaccine  for  rouget,  the  European  swine  plague.  The 
color  of  the  liquid,  which  was  faintly  turbid,  was  of  a  light  reddish  yel- 
low. A  rubber  cork  securely  closed  the  mouth  of  the  tube.  On  drying 
minute  ]>ortioi)s  on  cover-glasses  for  thepurpose  of  examining  the  kind 
of  microbe  it  contained,  the  culture  liquid  was  found  to  contain  a  con- 
siderable proportion  of  solid  matter  which  formed  a  thick  layer  on  the 
vH)ver-glass  and  did  not  adhere  firmly  during  the  operation  of  staining 
and  washing.  This  residue  is  in  all  probability  peptone,  as  there  is  no 
precipitation  on  boiling.  Judging  from  the  amount  of  residue  the  cult- 
ure liquid  contained  at  least  2  x^er  cent. 
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When  stained  in  methyl- violet,  prepared  by  adding  a  drop  of  an  alco- 
holic solution  to  a  watch  glass  of  distilled  water,  and  examineil  with  a  ^ 
homogeneous  objective,  the  microbes  appeared  as  bacilli  in  the  form  of 
very  sleiuler  filaments  which  assumed  various  curves,  loops,  and  broken 
lines.  As  the  manner  in  wliich  the  vaccine  had  been  put  up  did  not 
seem  to  guarantee  the  absolute  purity  of  the  culture,  a  number  of  i)lato- 
cultures  were  made  whence  to  obtain  pure  cultures.  Two  days  later  a 
few  scnttered  colonies  appeared  in  the  form  of  a  rosette  of  club-shaped 
elem2nt«;  these  were  small  bacteria.  On  the  following  day  a  large 
number  of  very  small  round  colonies  could  be  discerned  with  a  magni- 
fication of  about  CO  diameters.  These  were  no  doubt  the  fine  bacilli.  A 
greenish  film  began  to  encroach  upon  the  plates  and  liquefy  the  gela- 
tine. A  microbe  was  described  by  JSchiitz  as  being  in  the  vaccine  used 
in  Baden  which  produced  the  same  greenish  coloration.  Five  days  after 
the  plates  had  been  prepared  the  colonies  could  not  yet  be  distinguished 
with  the  naked  eye.  Under  a  l-hich  objective  they  appeared  as  large 
as  pin's  heads.  To  avoid  total  loss  of  the  plates  by  the  encroachment 
of  the  chromogenous,  putrefactive  microbe,  a  spot  was  selected  under 
a  dissecting  microscope  free  from  colonies  of  what  were  supposed  to  be 
contaminating  bacteria;  a  minute  portion  of  the  gelatine  layer  contain- 
ing a  number  of  barely  visible  colonies  was  dug  up  and  transferred  to 
lO*^^'  of  beef  broth  with  1  per  cent,  peptone.  On  the  23d,  two  days  after 
inoculation,  a  faint  opalescence  was  observed  in  both  tubes,  which;  on 
shaking,  was  resolved  for  the  moment  into  delicate  rolling  clouds.  There 
was  no  membrane  or  deposit.  From  another  plate,  a  tube  culture  in  nu- 
tritive gelatine  and  one  in  beef  broth  with  i)eptone  were  made  in  the 
same  way.  In  three  days  the  liquid  culture  presented  the  same  appear- 
ance as  those  made  from  the  other  plate.  Films,  dried  on  cover-glasses, 
and  stained  for  half  a  minute,  contained  the  same  bacilli  as  those  found 
originally  in  Pasteur's  liquid  vaccine.  The  track  of  the  platinum  wire 
in  the  tube  of  gelatine  became  opaque  in  a  few  days.  A  row  of  cloud- 
like masses  began  to  spread  from  it  as  a  center  and  appeared  as  if  strung 
on  the  needle  track  which  was  now  very  faintly  discemable.  (Plato  II, 
Fig.  6.)  These  clouds  were  fringed  at  the  edges,  and  when  approaching 
one  another  the  entire  growth  presented  the  appearance  of  a  minute 
test-tube  brush*  forced  down  into  the  transparent  gelatine.  We  were, 
therefore,  led  to  conclude  from  microscopical  and  culture  appearances 
that  the  microbe  of  Pasteur's  vaccine  was  not  a  figure-of-eight  form  as 
he  himself  described,  but  a  bacillus  not  to  be  mistaken  for  a  micrococcus. 

(a)  Inoculation  with  the  first  vaceinejinmice. — It  had  been  experiment- 
ally determined  by  Loefller  that  the  bacillus  of  rouget  resembles  very 
closely  the  bacillus  which  produces  septicaemia  in  mice,  in  microscopic 
appearances,  in  its  mode  of  growth  in  gelatine  as  well  as  in  its  behavior 
towards  the  white  blood  corpuscles  in  the  body  of  the  infected  animal. 
If  the  bacillus  of  Pasteur's  vaccine  is  identical  with  the  bacillus  of 
rouget  in  Germany,  and  not  too  attenuated,  it  should  produce  septicae- 
mia in  mice.  On  October  17,  three  mice  were  inoculated  by  injecting 
beneath  the  skin  of  the  back  of  two  5  drops,  of  the  third  10  drops  of  the 
vaccine;  they  were  kept  in  a  large  glass  bell-jar  covered  with  a  sheet 
of  tin  perforated  with  large  holes  over  its  entire  surface,  and  supplied 
abundantly  with  food  and  water.  To  avoid  pain  they  were  invariably 
chloroformed  before  inoculation.  October  20,  one  mouse  was  plainly  ill  • 
it  moved  with  difilculty,  had  a  staring  coat  and  suffused,  partly  closed, 

*  Within  a  few  days  a  book  on  rongot  (Lydtin  u.  Schottelius  Der  BothJaufd.  ScJuceine) 
was  recciv(>d  iu  -Nvhich  tho  term  ''  tcst-tui)o  brash ''  is  also  used  in  describiog  tbo  ap- 
pearance of  the  gelatine  culture. 
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eyes.  It  was  foand  dead  the  next  mornlDg,  or  about  four  days  after  in- 
oculation. Portions  of  the  spleen,  liver,  and  blood  from  the  heart  were 
rubbed  on  cover- glasses,  dried  and  stained  for  half  a  minute  in  an  aque- 
ous solution  of  methyl- violet.  Two  cultures,  one  in  gelatine  and  one  in 
beef-broth  peptone,  had  been  previously  made.  On  the  three  cover- 
{^lasses  very  fine  bacilli  were  found  quite  abundantly,  some  free  and 
some  within  wliito  blood  corpuscles  (Plate  II,  Fig.  6).  In  one  cell,  at 
IcjKst  tliirty  could  be  counted.  The  presence  of  large  numbers  of  bacilli 
in  wiiite  blood  corpuscles  from  the  spleen  of  mice  in  which  scpticajmia 
bad  been  produced  by  the  injection  of  putrid  blood  was  pointed  out  as 
iar  back  as  1878  by  Koch,  and  lately  confirmed  by  Loffler  and  SchUtz, 
in  mice  inoculated  with  the  virus  of  rouget.  The  culture  in  gelatine  of 
blood  from  the  heart  assumed  i)rccisely  the  same  appearance  as  did  the 
culture  from  the  gelatine  plates.  The  liquid  culture  proved  to  be  made 
up  entirely  of  the  fine  bacilli,  while  its  microscopic  appearance  coin- 
cided with  the  liquid  cultures  from  the  gelatine  plates.  October  24,  an- 
other mouse  showed  symptoms  of  illness.  The  eyes  were  slightly  suf- 
fused, the  coat  staring,  and  the  respiration  labored.  It  lived  through 
the  next  day,  but  was  found  dead  on  the  morning  of  the  26th,  nine  days 
after  inoculation.  In  the  liver  and  blood  a  moderate  number  of  bacilli 
were  found;  in  cover  glasses  of  the  spleen  they  were  not  observed.  A 
culture  of  blood  from  the  heart  in  beef- broth  peptone  contained,  two  days 
later,  a  pure  culture  of  the  slender  bacilli.  The  third  mouse  remained 
well.  Inoculations  with  the  pure  cultures  of  the  vaccine  were  not  at- 
tempted for  want  of  time.  Tlie  above  illustrates  very  clearly  how  in 
certain  cases  pure  cultures  may  be  obtained  from  impure  mixtures  by 
simply  inoculating  with  the  mixture  an  animal  susceptible  to  one  of  the 
forms  only. 

The  foregoing  experiments  seemed  to  us  sufficient  proof  that  the  mice 
had  died  from  a  multiplication  in  the  various  organs  of  the  bacfillus 
found  in  Pasteur's  vaccine.  We  were  also  convinced  that  the  bacillus 
cultivated  as  a  vaccine  in  France  was  identical  with  the  bacillus  re- 
garded as  the  cause  of  rouget  in  Germany. 

(b)  Vaccination  of  pi 08. — October  IG,  pigs  78  and  94  were  inoculated, 
each  with  fixe  drops  of  the  first  vaccine,  one-half  into  each  thigh;  Nos. 
7G  and  95  received  in  the  same  manner  about  2'^*^  each  of  the  same  vac- 
cine. Pig  7^  died  October  20.  Having  a  black  skin  discolorations 
could  not  be  made  out.  In  the  peritoneal  cavity  a  very  large  quantity 
of  coagulable,  straw-colored  lymph  was  found ;  a  fibrinous  exudate  cov- 
ered the  coils  of  the  large  intestine  and  lumps  of  the  same  lay  loose  in 
the  cavity;  the  peritoneum  itself  was  pale.  The  liver  was  of  a  pale 
flesh  color  and  almost  bloodless,  the  lobules  standing  out  very  distinct. 
A  fibrinous  exudate  matted  the  dilierout  lobes  together.  Lungs  of  a 
rosy  color,  slightly  congested,  some  serum  in  the  pleural  sacs  as  well  as 
in  the  pericardial  cavij:y.  Kight  heart  distendc'd  by  a  clot,  left  empty. 
In  the  stomach  an  intensely  red  patch  was  found  near  the  pylorus  cov- 
ered with  a  whitish  mucous  layer,  readily  removed.  The  intestines  ap- 
l)arently  healthy.  The  inguinal  glands  of  one  side  were  considerably 
reddened.  In  order  to  .see  how  far  the  inoculation  with  a  few  drops  of 
the  vaccine  was  accountable  for  death,  cover-glasses  upon  which  bits  of 
the  spleen  and  liver  had  been  rubbed  and  others  upon  which  blood  and 
serum  from  the  peritoneal  cavity  had  been  dried  were  examined,  but 
they  contained  no  bacteria  of  any  kind.  Cultures  in  gelatine  tubes 
were  prepared  with  a  platinum  loop  from  the  peritoneal,  pericardial, 
and  pleural  effusions  from  the  cut  surface  of  spleen  and  blood  from  the 
heart.    A  portion  of  the  si)lecn  was  dropped  into  a  liquid  culture  at 
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ftscribed  to  a  failure  in  prc])aratioTi.  In  fact,  it  is  reasonable  to  antici- 
l)atc  tbat  tliL'  time  lost  in  importing  the  vaccine  would  bo  a  serious  ob- 
stacle to  its  application  in  this  country,  even  if  it  could  bo  sbown,  which 
is  by  no  means  proved,  that  the  same  disease  existed  bere,  as  long  as 
the  present  methods  of  keeping  the  vaccine  remain  in  use. 

{h)  Vaccination  of  j)i(js, — The  vaccination  was  underUikcn  October  L*8, 
twelve  «l:»ys  after  tlie  lirst  vaccination.  IMgs  Nos.  7G,  94^  and  95,  which 
hail  received  the  fii-st  vaccine,  were  inoculated i>y  a  hypodennic  injection 
of  aboiiL  two  and  a  half  drops,  which  is  the  prescribed  dose,  fn  iuldi- 
tion  to  these,  two  other  i)igs,  Nos.  10<:>  and  lO-l,  received  eacb  about-*"' 
of  the  same  vaccine,  one  half  into  each  thigh.  Our  object  was  to  pro 
dace  the  disease,  if  possible,  by  a  large  dose,  and  compare  it  with  tlic 
disease  ])revalent  here.  None  of  the  animals  became  sick,  bowever. 
The  following  table  gives  the  temi)crature  of  each  vaccinated  x>ig  froiu 
the  day  of  the  first  vaccination  to  November  5: 

riKST  VACCINATION,  OCTODEIl  10. 


Date. 


October  10. 
Oi:tol>(?r  17. 
October  19. 
Octo!)or  20. 
October  21. 
October  22. 
October  23. 
October  26. 
October  20 . . 
October  27., 
October  28. 


Ko.  70.   I   Xo.  78.       No.  W.       No.  93. 

I I 


ib:j 

iu:u 

loi'i 

1U3^ 

102 
1023 
102  J 
103 


op. 

102i 
li)2 
1021 
Died. 


ll'lj 
lu:{; 

104 

lo:{i 
lo:?! 

102i 

lo:<i 

104 

lo'Jf 


10.T 
102J 
io:ii 
w.\\ 

1034 

1024 

103 

103 

103} 

103  , 

1032 


No.  108.  !  No.  104 


OjP. 


1041 


OJP". 


104| 


SECOND  VACCINATION,  OCTOr.ER  28. 


October  29.. 
October  31.. 
November  2 
November  5 
November  0 


103 

103^ 

103 

102 

102| 


103 

1021 

lo:!j; 

lU't 

10.-; 

103| 

10. 'i 

103 

103j 

103J 

la'tf 

1U3 
102] 
103i 


m 

102| 
100| 
101 


One  week  after  the  second  vaccination  these  pigs  were  penned  with 
two  others  which  were  affected  with  swine  plague  of  a  very  severe  tyi>e. 
These  animals  had  been  obtained  from  a  j)lace  several  miles  from  the 
experimental  station  on  November  4,  as  no  cases  of  swine  plague  bad 
been  kept  at  the  station  since  the  summer  of  the  same  year.  One  of 
these  pigs,  No.  105,  died  on  the  same  day,  the  other,  No.  IOC,  died  in 
the  night  between  the  Gth  and  7th.  The  contact  ol*  the  healthy  witli 
the  diseased  did  not  extend  over  a  period  of  more  than  two  days  there- 
fore. 

The  history  of  these  vaccinated  animals  is  briefly  as  follows:  On  the 
morning  of  November  15,  pigs  Nos.  95  and  103  were  found  dead.  The 
former  had  been  twice  vaccinated,  receiving  about  2*^°  of  the  first  vac- 
cine (at  least  ten  times  the  proper  dose)  and  about  three  drops  of  the 
second.  Pig  No.  103  had  received  about  2"^^  of  the  second  vaccine  only 
(also  about  ten  times  the  prescribed  dose).  Post  morteni  at  2  p.  m., 
temperature  of  the  night  previous  and  day  40^  to  50^  F.  There  wifS  no 
distinct  discoloration  of  the  skin  noticeable.  The  superficial  lymphatic 
glands  of  the  groin  were  tumefied  and  reddened.  On  opening  the  ab- 
domen the  small  intestines  were  found  studded  with  whitish  excres- 
cences, caused  by  the  attachment  of  echinorhynchi.  Delicate  filaments 
stretched  across  the  coils  of  intestine  and  some  serous  cffusiou  indi- 
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cated  BligLt  peritonitis.  Mesenteric  glands  enlarged  and  congested, 
mesenteric  vessels  dark,  gorged  with  blood ;  langs  and  b^art  evidently 
intact ;  tbe  broncbi  contained  a  few  Inng  worms  ;  spleen  and  liver  not 
noticeably  changed.  In  examining  tbe  intestinal  tract  a  large  area  of 
the  mucons  membrane  of  tbe  stomach  was  intensely  reddened,  some 
places  of  a  bright  scarlet,  otbers  duller.  The  ileum  was  congested ;  no 
ulcerations  visible.  The  csecum  and  large  intestine  were  intensely  red- 
<loned.  For  some  distance  from  the  valve  tbe  mucous  surface  was  stud- 
(1(m1  with  small  discol orations  which  on  close  examination  were  seen  to 
be  depressions  of  commencing  ulcerations.  About  the  iieo-cjBcal  valve 
there  were  small  masses  of  yellowish  matter  plugging  the  distended 
moiitliaof  the  flask-shaped  glands.  In  pig  103  the  post  mortem  appear- 
ances were  as  follows :  The  major  part  of  the  lungs  was  highly  congested, 
a  considerable  quantity  of  a  pale  reddish  liquid  in  both  pleural  sacs. 
The  surface  had  a  mottled  appearance  due  to  islands  of  dark  red  color 
surrounded  by  paler  tissue;  no  hepatization ;  lung- worms  present;  stom 
ach  and  small  intestine  not  afifected ;  echinorhynchi  attached  to  its 
walls  ;  ascarides  extending  up  into  bile-ducts.  Large  intestine  and  C8b- 
eum  intensely  congested  as  with  No.  95;  a  large  patch  of  ulcerations 
about  the  valve  ;  a  few  nodular  swellings,  probably  enlarged  follicles. 
The  lymphatic  glands  of  the  abdominal  cavity  in  general  tumefied,  par- 
plisli.  We  felt  no  hesitation  whatever  in  pronouncing  both  as  having 
liad  swine  plague. 

Pig  104,  which  had  been  inoculated  with  the  second  vaccine  only,  but 
wliich  had  received  a  large  dose  of  the  same  (about  2*^)  was  found  dead 
November  7,  and  examined  immediately.  There  was  no  discoloration  of 
the  skin  perceptible.  The  superficial  lymphatic  glands  of  the  groin 
somewhat  enlarged  and  slightly  reddened.  A  small  quantity  of  serum 
in  the  abdominal  cavity.  Dark  bluish  protuberances  and  whitish  spots 
on  the  small  intestine  indicated  the  presence  of  echinorhynchi.  The 
lungs  were  much  congested  ;  the  bronchi  filled  with  lung  worms;  some 
ascarides  in  the  stomach.  Lesions  characteristic  of  swine  plague  were 
not  found  in  the  large  intestine. 

Pig  y4,  which  had  received  five  drops  of  the  first  and  about  three  drops 
of  the  second  vaccine,  died  very  suddenly  on  the  morning  of  November 
18.  It  had  been  apparently  well  a  few  hours  before  death.  The  post 
mortem  examination  was  made  within  an  hour  after  death.  The  skin 
of  the  ears,  about  the  vulva,  and  along  the  middle  line  of  the  abdomen 
covered  with  a  red  blush.  Isolated  r^  patches  on  the  inner  aspect  of 
the  limbs  and  on  the  vertical  aspect  of  the  neck.  The  inguinal  glands 
beneath  the  skin  enlarged,  pale ;  on  incision  much  serum  flowed.  The 
subcutaneous  fatty  tissue  over  the  lateral  aspect  of  the  abdomen  was 
dotted  with  numerous  punctiform  extravasations.  In  the  abdominal 
cavity  the  largo  intestine  presented  a  very  striking  appearance.  Be- 
neath the  peritoneal  coat,  throughout  its  whole  extent,  it  was  covered 
with  innumerable  blood  extravasations,  varying  from  a  mere  dot  to  ob- 
long patches  about  one-eighth  to  one-quarter  of  an  inch  long.  The  spleen, 
somewhat  enlar.ued,  was  dotted  with  numerous,  slightly-elevated,  dark 
si)ots.  The  stomach,  along  the  lesser  curvature,  was  sprinkled  with  ec- 
chymoses.  The  peritoneal  cavity  contained  a  moderate  quantity  of 
serum.  The  right  heart  was  tilled  with  serum,  darkened  by  suspended 
corpuscles;  the  left  quite  empty.  On  the  auricles  a  number  of  minute 
red  dots  were  present.  The  lungs  were  but  slightly  congested.  Over 
the  surface  of  both  were  scattered  numerous  dark  red  patches  about  one- 
eighth  of  an  inch  in  diameter.  On  section  these  were  found  to  corre 
spond  to  dark  hepatized  lobules  beneath.    A  few  lung  worms  i)resent. 
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All  the  lymphatic  glands  in  the  thoracic  cavity  were  of  a  very  clftrk-re<l 
color.  On  section  this  color  ^vas  found  throughout  the  gland  and  a 
largo  amount  of  dark-colored  blood  llowed  from  tlie  cut  surface. 

The  lymphatic  glands  about  the  stomach  and  along  the  entire  extent 
of  the  meso-colon  were  enlarged,  dark  purplisli,  similar  in  appearance 
to  those  of  the  thorax.  Those  of  the  colon  r<'senibled  dark-red  beans  in 
size  and  color.  The  glands  of  the  mesentery  were  (Mihirged,  the  cortex 
reddened,  medullary  substJince  slightly  so.  The  mucous  membrane  of 
the  stomach  was  studded  with  red  points  near  the  lesser  curvatmu 
In  a  few  places  hemorrhages  had  occurred.  The  clots,  when  pulled 
away,  revealed  patches  thickly  covered  with  ecchyinoses.  The  small 
intestine  in  general  did  not  exhibit  any  signs  of  inllammafeion,  as  the 
membrane  was  quite  pale.  But  here  and  theni  red  points  and  larger 
patches  of  extravasation  were  found.  The  large  intestine,  distended 
with  food,  was  the  seat  of  the  most  extensive  lesions.  The  entire  nm- 
cosa  was  thickly  dotted  with  eechymoses  varying  in  size  from  [)oints  to 
large  purplish  ])atches.  In  the  rectum  snjall  red  patches,  when  examined 
with  a  lens,  were  found  to  consist  of  a  network  of  injected  vessels. 
Among  the  contents  of  the  largi*,  intestine,  abour  10  inches  from  tlie 
ileo-cajcal  valve,  a  black  mass  as  large  as  a  man's  list  was  found,  which 
was  made  up  of  feces  enveloped  in  a  thick  layer  of  clotted  blood.  In 
the  subperitoneal  tissue  near  the  cephalic,  bonier  of  each  kidney  there 
was  an  ecchymosis  about  1  incli  in  diameter.  In  one  kidney  a  papilla 
contained  several  small  eechymoses. 

This  animal  was  free  from  inK^stinal  worms,  dillcring  in  this  respect 
from  the  majority  of  those  which  were  examined  about  the  same  time. 
The  animal  had  succumbed  to  the  first  onset  of  a  very  virulent  attack 
of  swine  plague,  so  that  uIc(5ration  had  not  yet  begun  in  the  large  intes- 
tine. 

•  Pig  Ko.  70,  an  adult  animal,  is  still  alive  (February,  1880),  and  to  all 
appearances  well. 

Thus  three  of  the  five  animals  which  had  been  vaccinated  died  of  swine 
plague,  and,  moreovcM-,  in  the  early  stages  of  the  disease.  One  of  them, 
pig  01,  just  described,  had  been  in  excellent  condition  and  was  compa- 
ratively free  from  parasites.  Hence  any  protection  from  the  American 
swine  plague  conferred  by  vaccination  was  out  of  the  question. 

Moreovei-,  in  thes(j  cases  great  can*  was  bestowed  on  the  examination 
of  cover-glasses  of  the  s])leen,  of  the  various  exudates,  and  blood  from 
the  heart.  In  none  of  tliem  could  the  delicate  bacilli  of  rouget  be  de- 
tected. We  had  sufliciently  familiarized  ourselves  with  their  appear- 
ance in  the  vaccines,  in  cover-glass  preparations  of  the  organs  of  mice 
inoculated  therewith,  and  in  cultures  in  liquid  and  solid  media,  so  as  to 
exclude  any  errors  of  observation.  We  are  enabled  to  say  that  we  could 
not  detect  them  by  means  deemed  suflieient  by  European  investigators. 
We  claim,  from  our  own  investigations,  that  the  disease  prevalent  in 
the  East,  and  i)iol)ably  over  the  entire  country,  is  different  from  the 
disease  called  rouget.  The  above  experiments  with  Pasteur's  vaccine 
do  not,  17.^  our  opinion,  therefore,  disprove  the  protective  power  of  Pae- 
teui-'s  vaccine  over  rouget,  but  simply  show  that  the  vaccine  for  one  dis- 
ense  will  not  protect  against  another. 

CONCU.USIDN   OF    TlIK   JNVKSTKf ATIONS   CONGERISING    THE   CAUSE    OP 

AMERICAN    SWINE  PLAGUE. 

The  two  animnls  whieli  infected  the  vaccinated  pigs,  as  described  in 
*.he  preceding  pages,  deserve  our  attention  more  particularly,  Bincothey 
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were  the  startiDg-point  of  an  outbreak  at  the  experimental  statioD, 
Avhicli  has  finally  enabled  ns  to  demonstrate  as  the  cause  of  the  disease 
a  $i>eciiic  microbe.  This  outbreak  was  characterized  by  great  virulence, 
and  most  of  the  infected  animals  died  in  the  early  stages  of  the  disease. 

These  two  animals,  when  brought  to  the  station  November  4,  ex- 
liibited  the  usual  symptoms  of  swine  plague,  great  depression,  with  pro- 
i'u80  diarrhea.  The  owner  stated  that  they  had  been  sick  for  about  a 
week.  On  the  following  day  one  (No.  105),  was  so  low  (temperature, 
1)5^  F.)  that  we  decided  to  kill  it,  the  warm  weather  not  promising  good 
pivscrvation  if  it  should  die  in  the  night.  It  was  killed  by  a  blow  on 
the  head.  The  skin  was  slightly  bluish  in  the  axilla,  a  similar  but  less 
marked  discoloration  on  the  abdomen.  The  sapcrficial  inguinal  glands 
were  greatly  enlarged,  the  individual  lobules  standing  out  prominently, 
some  of  a  pale  flesh-color,  others  purplish,  medulla  pale.  In  o])ening 
the  abdomen  a  few  whitish  patches  were  observed  on  the  su)all  intes- 
tine, corresponding:  to  ulcerations,  as  determined  later. 

There  was  a  moderate  quantity  of  watery  serum  in  both  pleural  sacs. 
The  lungs  were  normal,  with  the  exception  of  a  small  anterior  lobe  on 
each  side  which  was  hepatized.  The  pericardium  was  slightly  dis- 
tended with  a  colorless  fluid ;  a  small  clot  in  each  ventricle.  Very  severe 
lesions  were  found  in  the  intestinal  tract.  The  partially-empty  stomach 
contained  two  coiled  up  specimens  of  ascaris.  The  pale  mucosa  was 
studded  with  several  isolated  yellowish  ulcers,  about  one-fourth  of  an 
inch  in  diameter,  raised  above  the  surface  and  flattened  at  the  top.  In 
the  ileum  extensive  ulcerations  were  found,  extending  for  a  distJince  of 
about  2  feet  from  the  valve.  These  ulcers  had  a  depressed  base,  as  if  the 
tissue  had  been  dug  away,  and  were  surrounded  by  a  smooth  elevated 
border.  In  the  caecum  and  large  intestine  in  general,  the  ulcerations 
were  very  numerous,  varying  from  one-eighth  to  one-third  of  an  inch  in 
diameter.  The  smallest  ones  appeared  as  yellowish  specks.  The  larg- 
est ones  were  slightly  depressed,  containing  black,  ragged,  necrotic 
masses.  The  lymphatics,  at  the  root  of  the  mesentery  and  near  the  ileo- 
ciecul  valve,  were  greatly  enlarged,  representing  a  continuous  cylindrical 
mass,  at  least  an  inch  thick,  and  varying  from  a  pale  flesh  color  to  a 
dark  red. 

This  was  evidently  a  severe  case  of  swine  phigue,  and  one  which,  from 
j)revious  experience,  would  ])rove  unsatisfactory  for  purposes  of  inves- 
tigation. Three  cover-glass  preparations  from  the  spleen,  one  from  the 
liver,  two  each  from  the  hepatized  hing  tissue,  and  blood  from  the  heart, 
were  searched  with  negative  results.  Mo  bacteria  could  be  seen.  A 
eiilturo  in  a  tube  of  nutritive  gelatine  rapidly  liquefied  the  gelatine  in 
the  track  of  the  needle.  Several  kinds  of  bticteria  were  present,  includ- 
ing a  ehromo^ienous  bacillus,  described  as  baciUus  luteus  suia  in  the  Sec- 
ond Annual  lvei>ort  of  the  Dureaii.  This  same  bneilhis  was  also  present 
amon^'otherfornisin  a  li(}ui(l  culture  inoculated  directly*  with  blood  from 
the  heart. 

Liquid  cultures  were  made  by  inoculating  sterile  nutritive  media  with 
a  platinum  wire  dipped  into  the  ]>arench>ina  of  the  spleen  and  liver, 
('X]K)S('d  by  a  eut  with  a  flamed  knife.  Both  contained  a  motile  bac- 
lei  iuni  identifiL'd  hiteT  as  the  bacterium  of  swine  plague.  When  line 
(ulturi's  were  iiiade  on  .^relatine,  that  of  spleen  was  obviously  pure  ;  the 
colonies  from  t  lie  cull  ni'iM)f  liver  were  of  two  kinds — one,  the  bacterium 
of  swine  plague  proper,  as  determined  later;  the  other  growing  in  colo- 
nies having  only  one-flfth  the  linear  dimensions  of  the  former.  A  liquid 
culture,  i)iepared  by  rubbing  the  i)latinum  wire  over  the  peritoneum, 
contained,  when  tested  by  the  above  method,  the  swine  plague  baote- 
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rimn  and  another  microbe  jjrowing  in  colonies,  wbicli  differed  from  the 
former  only  in  a  want  of  color  and  opacity.  Thus  two  of  the  three  cult- 
ures were  impure,  as  anticipated,  but  all  contained  the  same  motile 
microbe. 

In  order  to  test  the  matter  more  thoroughly  a  number  of  mice  were 
inoculated  November  6,  as  follows :  After  chloroforming,  a  portion  of  the 
skin  near  the  root  of  the  tail  on  the  back  was  freed  from  hair,  the  skin 
cut  with  scissors,  and  a  small  portion  of  tissue  introduced  into  the 
pocket  thus  formed.  Tliree  mice  received  in  this  way  a  small  ulcer 
I'rom  the  large  intestine,  two  each  a  bit  of  hepatized  lung  tissue,  spleen, 
and  kidney.  Those  inoculated  with  the  same  kind  of  tissue  were  kept 
in  the  same  jar. 

One  of  the  mice  (Xo.  3)  inoculated  with  a  bit  of  kidney  became  ill 
November  9  (on  the  fourth  day) ;  it  hud  a  staring  coat,  eyes  oi)en,  not 
suffused ;  dead  next  morning.  There  was  no  reaction  at  the  site  of 
inoculation,  no  serous  infiltration  of  the  subcutaneous  tissue;  lym- 
phatics of  the  skin-fold  of  the  groin  dark  red,  also  spleen ;  liver  very 
pale,  almost  bloodless ;  bladder  greatly  distended  with  urine.  Cover- 
glasses  of  kidney,  spleen,  liver,  lungs,  and  blood  from  heart  contain 
fine  bacilli,  resembling  very  closely  in  disposition  and  size  those  which 
were  found  in  mice  inoculated  with  Pasteur's  vaccine. 

A  liquid  culture,  prepared  from  the  blood,  was  turbid  on  the  follow- 
ing day.  It  was  found  to  contain  a  large  bacillus,  besides  the  delicate 
bacillus,  which  appeared  in  long  filaments.  As  the  former  rapidly  lique- 
fied gelatine  on  plates,  and  an  isolation  was  found  impossible  without 
much  extra  labor,  three  mice  were  inoculated  November  12  with  about 
live  drops  each  oi  this  culture  in  order  to  obtain  a  pure  culture  in  this 
way.  One  mouse  (No.  8)  died  on  the  following  day.  All  internal  or- 
gans were  crowded  with  large  bacilli.  This  fact,  taken  together  with 
the  oedamatous  condition  of  the  subcutaneous  tissue  of  abdomen,  led 
us  to  infer  malignant  a»dema  as  the  cause  of  death.  On  November  14 
a  second  mouse  (No.  11)  was  found  dead.  There  was  a  sero-sanguin- 
eons  effusion,  as  in  the  first  case,  and  in  all  the  organs  large  bacilli 
were  fouml,  but  in  addition,  the  fine  bacilli  were  present  in  enormous 
numbers,  especially  within  the  cells.  In  the  blood  long,  wavy  filaments 
of  the  large  bacillus  were  found,  often  interlaced.  The  third  mouse 
(No.  12),  being  very  sick,  was  killed  with  chloroform.  No  oedcm^  no 
large  bacilli,  but  the  fine  bacilli  in  immense  numbers.  From  the  blood 
of  the  heart  two  pure  cultures  in  beef  broth  peptone  were  obtained,  in 
which  the  bacilli  appeared  November  10  as  wavy,  curled,  or  angular 
filaments.  The  contaminating  bacillus  produced  in  the  gelatine  cult- 
ures a  surface  liquefaction  and  cloudiness  of  the  gelatine,  while  the 
colonies  of  the  same  bacillus  below  the  surface  in  the  track  of  the 
needle  ai)peared  as  minute,  roundish  specks,  not  liquefying  the  gelatine. 

The  culture  in  nutritive  gelatine  d(»,veloped  in  a  characteristic  manner. 
From  the  track  of  the  needle  faint  cloud-like  processes  extended  later- 
ally almost  to  the  sides  of  the  tube,  so  as  to  impart  to  the  entire  gela- 
tine a  cloudy  appearance.  The  cultures  of  the  bacillus  of  rouget  wero 
different  in  that  the  growth  remained  near  the  needle  track,  and  hence 
was  denser.  This  ditl'erence  is  also  mentioned  by  ibreign  investigators. 
(Loffler^  Arbeiten  a.  d,  Kaiscrlichcn  GcHundheitaamte^  Bd.  I.  S.  47.) 

VVe  give  these  results  in  detail,  because  it  is  the  only  time  in  our  work 
in  which  the  fine  bacilli  resembling  rouget  made  their  api)earance,  either 
in  cultures  or  in  the  experimental  animals;  and  their  growth  in  gela- 
tine sufficiently  disproves  their  identity  with  tlie  bacilli  of  rouget. 

Of  those  inoculated  with  the  ulcer,  one  died  on  the  tenth  day,  the 
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other  (No.  2)  died  on  the  fifth  day,  the  third  (So.  4)  on  the  seventh  day 
after  inoculation. 

lu  the  lungs  and  spleen  of  Ko.  1  a  moderate  number  of  1»aciUi  were 
found,  while  cover-glass  preparations  of  kidney  and  liver  showed  none. 
Tlio  bacilli  varied  in  length  from  2  to  10  micromiUimeters,  and  were 
about  .6  micromillimetet  broad;  ends  rounded.  Mouse  No.  2  died  of 
nial  i «»]iant  oedema.  The  kidney  of  the  third  one  (No.  4)  contained  large 
munbers  of  the  oval  bacteria,  found  in  cover-glass  preparations  of  the 
spU'iMi  in  pigs  affected  with  swine  plague  later  on,  and  identified  as  the 
(iiuisc  of  swine  plague.  The  paler  center  was  very  distinct,  suggesting 
^'csry  strongly  the  appearance  of  spores.  This  was  the  first  time  these 
bacteria  were  seen,  since  the  cover-glass  preparations  made  from  the 
organs  of  pig  No.  105,  whence  these  mice  had  been  inoculated,  proved 
entirely  negative.  The  cultures,  both  solid  and  liquid,  obtained  from 
the  heart's  blood  of  these  mice  proved,  as  might  have  been  expected, 
to  be  mixtures  of  several  kinds  of  bacteria.  The  gelatine  invariably 
became  liquid.  For  want  of  time  they  were  set  aside.  Two  mice,  in- 
oculated with  a  piece  of  kidney  of  mouse  No.  4,  November  12,  were 
quite  sick  November  14  and  killed  with  chloroform,  but  no  bacteria 
found  in  the  organs  of  either  animal.  The  two  mice  inoculated  with  a 
bit  of  spleen  seemed  well  about  a  week  after.  They  were  then  removed 
from  the  jar  in  which  they  had  been  placed  after  inoculation  and  placed 
in  a  larger  cage  with  other  healthy  mice.  A  few  days  after  one  was 
found  dead,  but  owing  to  want  of  time  was  not  examined.  About  fif- 
teen days  after  the  date  of  inoculation  the  other  was  found  dead.  On 
examination  the  site  of  inoculation  was  healed  over.  The  spleen  was 
found  enlarged  to  four  or  five  times  its  normal  size,  its  color  resembling 
that  of  striped  muscle.  The  surface  of  the  kidney  contained  a  few 
whitish  patches.  Liver  with  a  tape- worm  cyst.  Lungs  slightly  con- 
gested. In  the  kidney  numerous  oval  bacteria  were  found,  precisely 
similar  to  those  found  in  mouse  No.  4  and  in  the  spleen  of  the  deceased 
pigs.  In  the  spleen  the  bacteria  were  of  the  same  size,  but  no  pale 
center  was  noticed.  Our  attention  was  now  aroused  to  the  long  period 
of  this  disease  in  mice  accompanied  by  this  bacterium,  which  was  char- 
acterized by  its  elongated,  oval  form  and  its  pale  center  when  stained 
a  few  minutes  with  an  aqueous  solution  of  methyl- violet. 

The  other  pig  (No.  100),  brought  to  the  station  with  No.  105,  died  in 
the  night  between  tlie  Cth  and  7th  of  November.  The  weather  was 
warm  and  favorable  to  decomposition.  On  examining  the  viscera  in 
the  morning  the  lesions  were  found  somewhat  different  from  those  of 
pig  No.  105.  The  lungs  were  apparently  intact.  In  the  digestive  tract 
a  patch  of  the  mucous  membrane  of  the  stomach  was  deeply  inflamed, 
presenting  an  intensely  red  color.  The  ileum,  though  severely  inflamed, 
was  free  from  ulcerations.  In  the  large  intestine  there  were  three  or 
four  ulcerated  patches  about  an  inch  square  near  the  valve.  The  mu- 
cous membrane  in  the  remainder  of  the  intestine  was  studded  with 
closelysct,  blackish,  depressed  spots,  evidently  old  extravasations,  and 
about  to  become  ulcers.  In  this  animal  the  lesions  were  not  so  far  ad- 
vanced as  in  the  previous  case. 

Cultures  in  gelatine  and  liquid  media  of  the  spleen  and  blood  from 
the  heart  remained  sterile,  with  the  exception  of  one  colony  in  the  gela- 
tine culture  of  the  spleen.  Cover-glass  preparations  were  likewise 
negative. 

We  will  now  return  to  those  animals  which  had  contracted  swine 
plague  in  spite  of  vaccination.  The  post  mortem  appearances  of  these 
animals  (95, 103,  94)  have  abready  been  given  on  page  485.    In  cover- 
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jrlass  preimratious  of  the  spleen  of  these  pigs  a  peealiar  baeteriam  was 
I'ound  in  considerable  numbers,  having  the  form  of  iiu  elongated  oval, 
chiotly  in  X)air8,  never  in  chains  of  three  or  more.  When  stained  in  an 
a<ini'ons  solution  of  methyl-violet  for  one  or  two  minutes,  its  periphery 
bccMine  more  deeply  stained,  giving  the  center  a  pale  appearance  by  con- 
tr:i8t.  In  cover-glass  preparations  of  blood  from  the  heart  it  could  not 
be  found.  Tiiis  microbe  was  identical  in  appearance  with  that  found  in 
some  of  the  inoculated  mice. 

The  gelatine  cultures  of  the  spleen  from  these  three  animals  con- 
tained, in  the  track  of  the  needle  forty-eight  hours  after  iuocolation,  a 
band  of  very  minute  round  colonies.  A  culture  from  a  mesenteric 
gland  of  pig  No.  103  exactly  resembled  these.  A  culture  of  blood  firom 
the  heart  of  pig  No.  95  contained  but  three  or  four  colonies ;  that  of 
pig  No.  103  contained  a  considerable  number,  while  that  of  pig  No,  94 
contained  a  moderate  number.  The  microbes  in  these  animals  were 
evidently  the  same;  they  appeared  much  larger,  however, than  those 
seen  in  cover  glass  preparations  of  the  spleen.  This  matter  will  bo 
referred  to  later  in  describing  the  bacterium  itself. 

Two  liquid  cultures  inoculated  with  blood  from  the  heart  of  pig  No. 
91  were  tested  by  line  cultures  and  the  colonies  found  identical  witii 
tljose  obtained  from  pig  No.  105.  They  contained  the  oval  motile 
bacterium  already  mentioned. 

It  must  be  borne  in  mind  in  considering  these  three  cases,  that  no 
rouget  bacilli  were  seen  in  any  of  the  numerous  cover-glass  preparations 
from  the  internal  organs,  ujore  particularly  from  the  spleen,  while  the 
other  microbe,  the  real  bacterium  of  swine  plague,  appeared  in  each 
and  was  obtained  in  a  condition  of  purity  from  each  animal.  In  exam- 
ining the  pout  mortem  notes  it  will  also  be  noted  that  they  were  very 
acute  and  virulent  cases.  This  is  especially  true  of  pig  No.  0^  In 
none  of  them  was  there  more  than  a  mere  beginning  of  ulceration  in 
the  intestinal  tract.     • 

Of  the  four  inoculations  with  pure  cultures  of  the  bacterium  of  swine 
plague  to  be  described  farther  on,  the  first  did  not  prove  quite  satis- 
factory, from  the  fact  that  the  check-animal  died  before  either  of  the 
inocnlati'd  animals.  It  will  be  seen,  however,  that  this  need  not  ueces- 
saiily  be  considered  as  militating  against  our  interpretation.  The  ex- 
prrinicnt  is  briefly  as  follows:  Two  animals  (109,  113)  were  inoculated 
November  liO  each  with  4'^*'  of  a  liquid  culture  from  the  blood  of  pig  No. 
94,  one-half  into  each  thigh  subcutaneously.  No.  113  was  found  deatl 
December  21.  The  autopsy  showed  complete  necrosis  of  the  mucous 
nuMiibrane  of  the  caecum  and  colon  for  a  distance  of  2  feet.  Beyond 
this  the  membrane  was  dotted  with  isolated  ulcers.  These  ulcers  were 
so  deep  that  the  serous  membrane  became  inilamed.  On  each  thigh  at 
the  seat  of  inocnhition  a  large  whitish  mass  was  found  over  2.5  inches 
long  and  ..">  incli  tinck.  The  spleen  of  this  animal  containe<l  but  a  few 
bacteria.  No  cultures  were  made,  as  subseipient  inoculation  experi- 
ments had  already  furnished  satislactory  results. 

No.  109  lingered  until  January  7,  1880,  when  it  was  killed.  In  this 
animal  tough  tumors  were  found  at  the  point  of  inoculation  larger  than 
a  hen's  it^^»  The  lungs  were  more  or  less  aire<!ted,  but  the  i)resenoe  of 
lung-worms  leaves  the  cause  of  the  lesions  a  matter  of  doubt.  In  the 
ciecnin,  however,  there  were  extensive  uh^erations,  very  deep,  implicat- 
ing the  serous  covering  and  producing  inflammatory  adhesions  with  the 
rectum.  The  lymphatic  glands  were  enlarged,  but  i)alo  and  tough. 
'I'he  spleen  contained  no  bacteria;  a  liqui<l  culture  therefrom  remained 
4erile.     Both  must  be  considered  as  chronic  cases  which  had  oatlived 
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the  direct  effect  of  the  viras  and  were  sniferiDjj^  from  the  indirect  re- 
sults thereof.  The  prosence  of  lar^^e  tumors  at  the  points  of  inocula- 
tion indicates  greater  power  of  resistance  on  the  part  of  these  two  ani- 
mals than  was  shown  by  animals  subsequently  inoculated. 

The  healthy  check-pig  (No.  110)  penned  with  these  died  December  6 
after  four  or  tivo  days  of  illness,  during  wliich  period  the  feces  were  at 
tiiHcs  covered  with  blood.  The  body  was  examined  December  7.  Skin 
not  discolored ;  the  inguinal  glands  much  congested ;  surface  of  spleen 
covered  with  numerous  red  punctiform  elevations;  right  heart  dis- 
tended with  a  dark  semi-solid  clot;  two  or  three  punctiform  extravasa- 
tions on  the  auricular  appendages;  lung- worms  quite  nnmerons;  lungs 
apparently  normal,  however;  stomach  deeply  congested  in  fundus; 
p:lands  of  mesentery  much  swollen,  those  of  colon  dark  red ;  the  mu- 
cosa of  largo  intestine  intensely  inflamed  throughout;  no  ulceration; 
surface  of  both  kidneys  dotted  with  numerous  dark  red  points;  medulla 
very  dark.  Cover-glass  preparations  of  the  spleen  contain  the  oval  bac- 
t<»rium  in  small  numbers.  A  gelatine  tube  culture  of  spleen  and  one  of 
blood  from  the  heart  contains  the  same  motile  bacterium  alone. 

From  the  foregoing  description  we  observe  that  the  check-animal  died 
from  a  very  acute  attack,  and  it  seems  reasonable  to  suppose  that  it 
caught  the  disease  from  the  two  inoculated  aninmls,  and,  being  the  more 
suscoi)tible,  quickly  succumbed  to  the  virus.  The  herd  from  which  this 
animal  was  tiiken  did  not  allow  any  suspicion  as  to  its  soundness  con- 
sidering later  observations.  It  is  highly  probable  that  the  disease  ap- 
peared early  in  the  inoculated  animals,  but  owing  to  its  comparative 
mildness  remained  unnoticed  for  a  time.  The  cuhiures  from  No.  110 
were  successful  in  demonstrating  the  presence  of  the  oval  motile  bac- 
terium.   Compare  with  this  the  negative  results  of  the  chronic  cases. 

Two  mice,  inoculated  November  10  as  above,  with  a  bit  of  spleen  from 
pig  No.  94,  were  found  dead  December  0,  one  of  them  drowned.  The 
other  had  a  very  large  spleen  while  the  kidney  was  quite  pale.  A  cov- 
er-glass preparation  each  of  spleen,  kidney,  and  liver,  contained  no  bac- 
teria. A  liquid  culture  from  blood  contained  the  oval  bacterium,  pure, 
however.  November  25  two  mice  were  inoculated  hypodermically  with 
about  ti  ve  drops  of  a  liquid  culture  of  the  blood  of  pig  No.  94.  Novem- 
ber L*S  one  was  found  dead.  The  lungs  were  very  much  congested  and 
.sank  in  water.  No  bacteiia  diseernible  in  pover- glass  preparations  of 
Kjdeen,  kidneys,  and  lungs.  ^The  second  one  died  December  3;  spleen 
enhuged,  medulla  of  kidney  very  dark,  lungs  ajdenjatous,  reddish.  The 
('liaract(»ristic  oval  bacterium  present  in  very  large  numbers  in  cover- 
glass  preparations  of  spleen,  kidney,  liver,  lungs,  and  heart's  blood.  A 
liquid  culture  from  the  same  fonnd  i)ure  when  tested  on  gcLitine  plates. 

Two  pigs  (Nos.  0(>,  97)  were  fed  November  18  with  the  intestines  of 
Xo.  94.  No.  !)<»  had  a  tenqierature  of  lor^^o  p.  on  November  21;  diar- 
rhea set  in  on  tlie  foHowin.'r  day  and  continued  until  death,  which  oc- 
rnn\<i  (luitc  uiiexpeetedly  on  Novenilnir  21.  The  pottt  mortem  appear- 
ai.rcs  W(»re  in  brief  as  follows: 

Siipci  Ji(Mal  inguin:il  ;ilands  very  large,  aMleniatous.  In  the  abdomen 
;!  coiisidtTahlc  ()u:n.tiry  of  stiaw-eolored  lluid.  Vessels  of  stomach,  mes- 
(iilciy.  jiiid  large  iiiUsiine  vciy  full;  glands  of  mesentery  considerably 
enlarged,  soniewhat  reddened.  A  few  punetiform  extravasations  on 
I  i;^^lit  auricle.  Scattered  extravasations  under  pulmonary  pleura.  Bron- 
( liial  and  mediastinal  glands  enlarged  and  very  dark  red.  Mucous 
membrane  of  caicum  of  a  dull  i»urpiish  hue  with  very  thin  scattered 
pat<*lies  nt  ueerosed  tissue.  At  the  base  of  the  valve  the  llaskshaped 
glands  distended  with  yellowish  white  plugs. 
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No.  97  had  diarrbea  on  November  25 ;  the  feces  mixed  with  blood  on 
November  27 ;  found  dead  on  the  following  day.  In  this  animal  there 
were,  in  addition  to  the  lesions  above  described,  a  diffused  reddening  of 
the  subcutaneous  fatty  tist^ue  with  numerous  punctiform  extravasations. 
The  surface  of  the  spleen  was  dotted  with  slightly-raised,  blood-red 
points  most  numerous  near  the  border  5  liver  much  enlarged,  borders 
very  blunt.  On  section  some  acini  were  much  more  congested  tliau 
neighboring  ones;  medulla  of  kidneys,  even  the  papillse,  deeply  red- 
dened. Beside  the  dusky  hue  of  the  mucosa  of  the  large  intestine,  the 
surface  near  the  rectum  was  covered  with  firmly  adherent  coagula,  which, 
on  being  removed,  exposed  a  dark  red  surface  dotted  with  darker  points. 
The  contents  of  larg(3  intestine  blackish,  as  if  mingled  witli  blood. 
A  deeply  congested  patch  of  mucous  membrane  along  greater  curva- 
tuie  of  stomach  which  contained  several  blood  clots.  Cover-glavss  prep- 
arations of  spleen  and  liver  of  both  animals  contained  the  same  char- 
acteristic bacterium  found  in  Nos.  04,  95,  103;  most  abundant  in  the 
spleen  ;  those  of  blood  were  negative  as  usual.  A  culture  made  in  a 
tube  of  gelatine  by  dipping  a  plaiiuum  wire  into  the  i)critoneal  exudate 
of  No.  06  and  then  piercing  the  gelatine  with  it,  renmined  sterile,  al- 
though it  was  pierced  three  times.  A  culture  inoculated  in  the  same 
way  with  blood  from  the  heart  contained  a  moderate  number  of  minute, 
uniform  colonies  in  each  track,  while  another,  inoculated  by  piercing 
the  sjdeen,  contained  a  large  number  of  ex)lonies  in  each  track.  Cult- 
ures in  liquid  media,  two  inoculated  with  blood  from  the  heart,  one 
from  the  sjdeen,  one  from  the  peritoneal  lluid,  and  one  from  an  inguinal 
gland,  exhibited  th^  usual  features  of  pure  cidtures  of  the  bacterium 
on  the  following  day.  This  was  confirmed  by  finding  them  all  motile, 
and  when  line  cultures  were  made  on  gelatine  plates  of  each,  all  the 
colonies  derived  therefrom  resembled  one  another,  as  well  as  those  of 
the  previous  cases.  All  cultures  prepared  from  this  case  therefore  were 
pure  and  alike. 

Cultures  in  tubes  of  gelatine  of  heart's  blood  and  spleen  of  No.  97 
were  equally  successful,  that  of  blood  containing  a  moderate  number, 
that  of  spleen  a  very  large  number  of  colonies.  Two  liquid  cultures  of 
the  blood,  one  from  the  spleen  and  one  from  an  inguinal  gland,  con- 
tained the  same  motile  bacterium  in  a  i)ure  condition  as  shown  by  lino 
cultures. 

In  these,  as  in  many  preceding  and  subsequent  experiments,  we  take 
pleasure  in  pointing  out  the  fact  that  liquid  cultures  are  not  to  be  con- 
demned, for  with  proper  tubes  and  suflicient  care  pure  cultures  are  in- 
variably obtained,  and  as  such  the  contained  bacteria  are  far  more  ac- 
cessible to  study  than  those  buried  in  the  (lei)ths  of  the  gelatine. 

A  bit  of  spleen  from  pig  No.  OG  was  put  under  the  skin  of  two  mice 
November  25.  One  of  them  was  found  dead  December  7.  Precisely 
the  same  appearances  as  in  the  mouse  inoculated  with  a  culture  from 
pig  No.  94.  The.  spleen  was  very  large.  The  oval  bacterium  was  found 
abundantly  in  the  spleen,  kidney,  and  liver.  The  other  mouse  died  on 
December  12.  The  lesions  were  the  same  and  the  bacteria  were  abun- 
dant in  the  spleen.    No  cultures  prepared. 

On  December  3,  three  mice  (Nos.  31, 32,  and  33)  were  inoculated  hyiK)- 
dermically  with  5  to  10  drops  of  a  liquid  culture  from  the  spleen  of  pig 
No.  07.  is^o.  31  found  dead  Decembers.  No  marked  lesions,  excepting 
congestion  of  lymphatic  glan(|s  of  knee-fold.  A  liquid  culture  from  the 
heart,  when  tested  by  line  cultures,  was  found  to  consist  of  the  bacteri- 
um injected  and  another  form  rapidly  liquefying  gelatine^ 

Nos.  32  and  33  died  the  same  day.    In  the  former  the  spleen  was  bat 
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moderately  enlarged ;  langs  somewhat  congested.  Bacterinm  iu  cov- 
ers of  spleen,  kidney,  liver,  and  lungs.  A  liquid  culture  of  blood  from 
the  heart  was  found  pure.  In  No.  33  the  spleen  was  very  large,  medulla 
of  kidney  very  dark  red.  Several  highl^'-congested  areas  of  lungs: 
bacterium  abundant  in  spleen ;  few  in  kidney,  liver,  and  lungs.  A  liquid 
culture  of  blood  from  the  heart  found  i)ure  as  above. 

Two  mice  (Nos.  29  and  30)  received  under  the  skin  of  the  back  a  bit 
of  spleen  fiom  pig  No.  97  on  November  28.  I>oih  wen*.  :ilivc  and  well 
December  22,  when  they  were  killed  with  ciilororonn.  The  spleen  of  one 
wii8  but  sli«i;htly  enlarged;  that  of  the  other  was  from  three  to  four 
times  its  normal  size.    No  bacteria  were  found  in  either. 

There  was  but  one  rabbit  at  our  disposal  at  the  time  of  these  expcri 
nients.  This  animal  had  been  at  the  station  for  many  months.  On  No 
vcmber  27  it  was  inoculntiHl  by  a  hyi>odermic  injection  into  each  thigh 
of  about  1*^°  of  a  liquid  culture  from  the  spleen  of  pig  No.  90,  found  pure. 
It  was  found  dead  December  1.  On  examination  the  spleen  was  found 
enlarged,  very  dark,  and  friable;  substance  of  liver  and  kidneys  equally 
so.  llight  heart  filled  with  a  dark  clot.  Left  heart  contained  a  small 
white  clot  extendin;:  into  the  large  vessels.  The  stomach  contained  two 
dark  clots,  each  as  large  asn  walnut.  In  the  middle  region,  along  the 
greater  curvature,  the  mucous  membrane  was  intensely  reddened  and 
dotted  with  dark  spots  of  cxtravasated  blood,  the  ])robable  place  of  the 
hemorrhage.  Cover-glass  preparations  of  the  spleen  contain  immense 
numbers  of  the  oval  bacterium,  the  liver  less,  the  kidney  still  less. 
They  were  also  found  in  the  lungs.  Gelatine-tube  cultures  of  the  spleen 
and  blood  from  the  heart  grow  precisely  as  the  former  cultures.  Two 
liquid  cultures  each  of  spleen  and  blood  contained  the  motile  bacte- 
rium. Line  cultures  on  gelatine  proved  each  of  them  i>ure.  This  case 
seemed  so  conclusive  that  the  want  of  additional  rabbits  was  not  felt 
so  seriously  at  the  time,  although  it  would  have  been  of  great  interest 
to  determine  whether  the  hemorrhage  into  the  stomach  is  a  constant  phe- 
nomenon, since  it  is  not  infrequent  in  pigs,  while  inilanimatory  affec- 
tions of  the  mucosa  seem  to  be  the  rule  in  acute  cases. 

Two  pigeons  were  inoculated  December  3  with  a  liquid  culture  fix)m 
the  spleen  of  pig  No.  97.  No.  1  received  about  J®*  under  the  skin  of 
the  right  shoulder.  No.  2  received  about  i^  under  the  same  place  and 
in  addition  1*'*'  beneath  the  skin  near  the  keel  of  the  sternum.  No.  2 
died  within  twenty-four  hours.  There  were  no  lesions  perceptible,  ex- 
cepting a  deeper  red  of  the  pectoral  muscle  at  the  point  of  inoculation. 
Cover-glass  preparations  of  spleen,  liver,  and  kidney  negative.  As 
might  have  been  expected  from  such  a  large  dose,  the  bacterium  was 
present  in  the  viscera  and  blood,  as  determined  by  pure  liquid  cultures 
of  blood  from  heart  and  liver  tissue.  No.  1  appeared  ill  on  the  follow- 
ing day.  It  remained  quiet  on  its  perch,  with  feathers  ruffled;  feces 
entirely  white  until  December  8,  when  blood  was  passed,  mixed  with 
mucus.  This  condition  lasted  until  December  12,  when  it  was  found 
dead.  There  was  no  somnolence  noticed  at  any  time,  and  symi>toms 
pointing  to  an  implication  of  brain  and  spinal  cord  absent. 

On  examination,  the  right  pectoral  muscle  appeared  as  if  the  blood 
had  been  soaked  out  and  the  muscle  boiled.  Its  consistence  was  that 
of  boiled  flesh.  This  condition  prevailed  over  the  miijor  part  of  the 
l)ectoral  muscle  for  a  depth  of  about  three-quarters  of  an  inch.  Liver 
dark  and  very  soft;  spleen  and  lungs  normal  in  appearance.  The  large 
intestine  for  a  distance  of  about  G  inches  from  cloaca  ai)peared  distended 
and  covered  with  yellowish  spots  about  one-eighth  of  an  inch  in  diam- 
eter.   The  greater  part  of  the  mucous  surface  was  covered  with  a  dark 
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brownish  necrosed  layer  interspersed  widi  yellowish  masses.  Cover- 
glass  preparations  of  the  spleen,  liver,  and  lungs  cowtaiued  large  num- 
bers of  the  oval  bacterium ;  very  few  in  blood  of  heart  and  in  kidney. 
Two  cultures  in  tubes  of  nutritive  gelatine,  one  inoculated  with  blood 
from  the  heart,  the  other  from  the  liver,  shoXved  the  charnctei  istic  growth 
of  the  bacterium  after  two  days.  The  colonies  were  very  numerous  and 
crowded  in  the  culturr  from  the  liver;  few  and  scattered  in  that  from 
the  blood.  Two  tubes  of  meat  infusion  peptone  inoculated,  onv  from 
the  liver  the  other  from  the  blood,  were  found  imre  cultures  of  this 
motile  bacterium  when  grown  on  gelatine  ]>lates. 

On  November  27  two  pigs  (Nos.  ill,  114)  were  inoculated  by  a  sub- 
cutaneous injection  of  a  liquid  culture  made  from  the  sjdeen  of  i)ig  ^o. 
IKi,  and  found  to  consist  of  only  one  kind  of  microbe,  when  tested  by  line 
cultures  on  gelatine  plates.  The  mir.robe  was  motile,  grew  on  gelatine 
like  that  isolated  from  pievious  cases,  and  was  ]uesumably  the  microbe 
of  swine  idague.  The  culture  medium  consisted  of  a  sterilizi'd  infusion 
of  beef  with  1  per  cent.  i)eptone.  About  1.5"'=  were  injected  into  each 
tliigh.  On  December  5  \\n\  temi>erature  of  om*  of  the  animals  (No.  114) 
was  10.'3g^  F.  Jh/wels  somewhat  loose  at  first.  A|>petite  good  until 
death,  Mhich  took  i>]ace  between  0  and  12  a.  m.,  December  G,  about  nine 
days  after  inoculation. 

The  examinati(>n  was  m;ub*  December  7,  a  tem])erature  below  freez- 
ing prevent  in;;  ;;o.vf  ^;/or/H;«  clianges.  The  snj)erlicial  in;:uinal  glands 
were  found  considerably  swollen,  the  section  doited  with  led  points 
and  lines.  Th(?  spleen  was  somewhat  enlarged  and  darker  than  nor- 
mally. The  right  heart  distended  with  dark,  imi)erfcctly  coagulated 
bIon<l.  On  both  auricular  ai>i)ci!da;jes  a  ]innd)er  (»f  wcll-mark(^d  extra- 
vasatiojis,  some  tlu^  sizi*  of  a  pin's  liead;  on  endocardiun*  of  left  heart  a 
few,  not  larger  than  mere  ])oints.  Lungs  oMicmatous  and  oi'  a  pale  red- 
dish hue,  especially  marked  ahmg  the  edges  of  the  lobes.  Hronchial 
filands  enlarged,  of  a  dark  red  color  thioughout.  The  glands  at  the 
root  of  the  njesentery  and  about  stomach  very  large  and  confluent,  of  a 
mottled  ai)pearance.  On  section  the  medulla  hyperaemic.  On  tearing 
apart  the  coils  of  the  large  intestine  the  glands  of  the  mesocolon  ap- 
))eared  as  i)urj)lish  red  bean-shaped  bodies  g(ug(Ml  with  dark  blood. 
Ik'ueath  the  serous  coat  of  the  ca'cum  at  its  very  tip  uere  numerous 
punctiform  extravasati(»ns.  The  kidi'.eys  were,  severely  iatlained.  On 
the  surface  of  both,  numen/us  i)unctiforin  t'Xtravavsations.  On  section 
th(»  j)yramids,  including  tlie  tij>s  of  the  ])ai)iriie,  of  a  dark  red  color.  The. 
cortical  ])ortion  dotted  witli  innumerable  dark  red  points.  The  lyni- 
l)liatic  glands  in  the  abdomen  itself  were  of  the  same  purplish  color.  On 
exanuning  the  mucous  meml)rane  of  the  intestinal  tract,  a  large,  deeply 
reddened  i)atch  of  mucous  membrane  was  found  on  the  greatrer  curva- 
ture of  the  stomach.  The  snmll  intestine  seemed  intact  excepting  near 
the  ileociecal  valve,  where  the  longitudinal  folds  were  of  dusky  red, 
brought  al.'out  by  aggregaiions  of  minut(».  dark-red  points.  A  siudhir 
comlilion  ]>rev:p!led  throuuliout  the  large  intestine,  giving  the  en ti  1*0 
surface  a  dai  k  a])pearance.  in  many  places  small,  blackish  ecchymoses 
indicated  henioirljages  on  the  surface.  The  kidneys  in  this  animal 
seeme<l  to  have  snifi'red  most  severely,  next  to  the  large  intestine,  which 
in  all  our  examination  was  obviously  the  sn\t  of  the  severest  lesions. 

Covej-glass  preparations  of  the  spleen,  kidney,  and  liver,  examined 
innnediately,  revealed  the  same  microbe  which  had  been  introduced  into 
1i»e  system. 

Cultures  in  tubes  of  gelatine  from  blood  of  the  heart  and  sxAecn  re- 
sembled precisely  the  pure  cultures  from  previous  cases.    As  usual,  the 
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colonics  iu  tlio  cuUare  of  tho  blood  were  few  and  scattered;  those  in 
the  spleen  culture  were  inimiuerable  iu  each  needle  truck.  (Plate  II, 
Fij;.  X)  Two  liquid  cultui*e»  inoculated  with  blood  from  the  heart  and 
one  iVoui  tlie  spleen  were  tested  as  above  and  found  pure,  containiug 
only  the  motile  bacterium. 

'J  he  seitond  pig  (No.  llli)  inoculated  with  the  same  culture  and  in  the 
8aine  nninner  as  No.  114  died  in  the  morning*  of  December  12.  The 
tenipenitiire  first  rose  to  lOoJo  F.  on  December  8;  diarrhea  set  in  on 
December  10.  It  was  found  dead  on  the  morning  of  December  12.  The 
lesions  closely  resembled  those  of  No.  114  with  the  following  difler- 
enees :  The  spleen  was  much  enlarged,  gorged  with  blood,  and  very 
friable.  Un  one  border  there  were  prominent  red  points,  giving  it  a 
ra^igecl  appearanee.  Numerous  ecchymoses  beneath  the  endocardium 
of  the  h'lt  ventricle.  On  the  surface  of  the  lungs  numerous  dark-red 
spots  cones])on(ling  to  hepatized  lobules.  These,  about  one- fourth  of  an 
ineh  in  diameter,  were  found  throughout  tho  lung  tissue.  The  kidneys, 
though  congested,  were  not  so  aeriousl3'  affected  as  in  No.  114.  For 
about  4  inches  from  the  valve  the  summits  of  the  folds  of  tho  mucosa 
of  ileum  were  deep  red,  consisting  of  aggregations  of  red  points.  A  large 
patch  of  mucosa  in  the  caicum  puri)lish.  The  large  intestine,  in  gen- 
eral, congesteil  and  covered  with  dark-red  x)oiuts.  No  ulceration.  The 
enlargement  of  the  lymphatics  and  inflammation  of  stomach,  as  in  pre- 
ceding case,  but  more  severe,  the  mucosa  of  the  greater  portion  having 
almost  a  black  color,  due  to  extravasation.  Cover- glass  preparations  of 
the  spleen  contained  but  few  specimens  of  the  bacterium  of  swine  plague. 
One  cover-glass  preparation,  each,  of  an  inguinal  gland,  hepatized  lung, 
blood  from  heart  and  liver  negative.  Two  gelatine  cultures,  as  well  as 
two  liquid  cultures,  grew  precisely  as  those  of  No.  114  and  preceding 
cases ;  the  liquids  were  found  juire  cultures  of  the  motile  bacterium  as 
before.  We  had  thus  produced  the  disease  from  liquid  cultures  in  two 
pigs  and  had  obtained  from  each  pure  cultures  of  the  bacterium  which 
had  been  introduced  into  the  system.  After  inoculating  Nos.  112  and 
114,  a  third  healthy  check-i)ig.  No.  Ill,  was  phaced  in  the  same  pen. 
This  animal  rcnuuned  well  for  two  weeks  after  the  death  of  the  second 
animal,  when  it  began  to  show  signs  of  disease.  It  died  December  31, 
more  than  a  month  after  being  penned  with  Nos.  112  and  114.  The 
autopsy  demonstrated  swine  plague  with  extensive  ulcerations  of  the 
large  intestine  and  implication  of  the  Ijunphatic  glands,  lungs,  and 
stomach.  No  bacteria  were  fouiul  in  three  cover  glass  preparations  of 
the  spleen.  This  animal,  therefore,  remained  well  until  infected  by  the 
two  iiioeulated  ones.  Iti  is  evident  that  no  check-animal  will  remain 
uliinmtely  intact,  owing  to  the  manner  of  infection,  and  hence  this  must 
not  be  looked  for  in  experiments  with  swine  plague. 

December  16  two  guinea-i)igs,  female,  were  inoculated  from  the  second 
liquid  culture  of  the  si)leen,  pig  No.  114.  No.  1  received  ^^^  into  each 
tlii^^li.  No.  2  i\**^  into  one  thigh.  Doth  were  sick  on  the  following  day, 
eroucliing  together  and  breathing  heavily\  No.  1  died  December  18,  at 
jioon,  No.  2  home  time  during  the  night. 

In  both  animals  there  was  a  considerable  enlargement  of  the  thighs, 
inoculated,  and  of  the  surrounding  parts.  This  was  especially  notice- 
able in  No.  2  when  the  inoculated  side  was  compared  with  the  other. 
There  was  also  a  bluish  discoloration  of  the  skin  extending  to  the  vulva 
and  to  t  he  mammai.  In  both  a  sero-sanguineous  ell'usion  extended  from 
the  place  of  inoculation  in  the  subcutaneous  tissue  as  far  as  the  thorax. 
The  muscles  of  the  thigh  were  infiltrated  with  blood.  The  vessels  of 
the  skin  were  greatly  distended,  forming  a  deep-red,  arborescent  net- 
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work.  The  skin  itself,  as  well  as  the  fatty  tissno,  was  discolored  by  ex- 
travasations ;  the  abdominal  wall  was  penetrated  by  blood  extravasa- 
tions, especially  marked  on  the  serous  surface.  In  No.  1  this  condition 
prevailed  on  both  sides  of  the  body.  A  coil  of  intestine  Iny  in  contact 
with  the  abdominal  wall,  which  was  covered  with  extravasations;  the 
vessels  of  the  mesentery  of  this  coil  appeared  like  broad  streaks  of  blood. 
The  bacteria  had,  without  doubt,  i)enetrated  the  abdominal  wall  and 
iuviided  the  vessels  of  the  contijjuous  mesentery.  In  No.  2  only  that 
side  of  the  bod}'  which  received  the  injection  was  all'ected.  The  lym- 
phatic gland  of  the  opposite  groin  was  already  invaded,  however^  as 
shown  by  a  deep  red  color  of  the  gland  and  a  i)aler  red  of  the  surround- 
ing layer.  A  few  vessels  were  found  on  the  same  side  with  spindle- 
shaped  enlargements.  In  both  animals  the  lungs  were  distend^  and 
on  section  much  reddened.  Eight  heart  distended  with  a  dark  clot; 
coronary-  vessels  very  full. 

In  cover-glass  preparations  of  No.  1  the  bacteria  were  fonnd  very 
abundant  in  the  subcutaneous  eftusion  and  in  the  kidney,  less  abun- 
dant in  liver  and  spleen.  In  No.  2  they  were  found  in  large  numbers  in 
the  effusion  and  in  the  spleen  ;  they  were  moderately  abundant  in  the 
liver,  kidney,  and  lungs. 

From  the  above  it  would  seem  that  guinea-pigs  are  highly  suscepti- 
ble to  the  virus  of  swine  ])lague,  though  quite  insusceptible  to  that  of 
rouget,  as  shown  by  foreign  investigations.  A  very  small  amount  of 
the  virus  might  have  shitted  the  disea.se  to  the  internal  organs  and 
produced  less  extensive  lesions  near  the  point  of  inoculation.  The  di- 
lation and  rupture  of  blood  vessels  seem  to  point  to  a  rapid  multiplica- 
tion of  the  bacteria  within  them. 

The  lesions  may  possibly  suggest  the  presence  of  malignant  oedema 
to  Avhich  guinea-i)igs  are  very  susceptible.  The  absence  of  the  bacilli 
of  this  disease,  however,  and  the  enormous  numbers  of  the  bacteria  of 
swine  plague  present  in  the  subcutaneous  etlusiiui  effectively  contradict 
this  supposition. 

The  enltnres  made  from  these  two  animals  were  all  successful.  One 
in  a  tube  of  gelatine  from  the  blood  of  the  heart  and  liver  of  No.  1 
showed  the  minute  colonies  in  the  needle  track  in-two  days.  They  were 
exceedingly  numerous  in  the  liver,  few  ii!  the  blood.  Three  cultures  in 
liquid  media  from  the  spleen,  liver,  and  blood  respectively  were  tested 
on  gelatine  plates  and  found  to  contain  the  motile  bacterium  inocu- 
lated. From  guinea-pig  No.  2  gelatine  cultures  from  the  kidney  and 
liver,  respectively,  and  liquid  cultures  from  the  liver  and  blood  of  the 
heart  were  tested  as  above  and  found  [)ure. 

Three  mice  were  inoculated  at  the  same  time  with  the  same  culture. 
No.  34,  quite  small,  received  two  droi)s;  No.  35,  four  drops;  No.  36, 
six  drops ;  No.  34  was  dead  the  next  day.  No.  36  died  December  22; 
spleen  very  large,  containing  the  introduced  bacterium  in  large  quanti- 
ties. No.  35  active  December  28;  this  one  had  been  inoculated  with 
some  tissues  from  swine  i)lague  about  six  weeks  previous. 

On  the  following  day,  December  17,  two  fowls,  Nos.  IG  and  17,  were 
inoculated  from  the  same  culture.  Each  received  1*^^",  one-half  on  each 
side  of  the  keel  of  the  sternum  subcutancously.  Both  were  well  on  De- 
cember 20.  When  killed  on  that  day,  the  site  of  inoculation  on  the  in- 
ner surface  of  the  skin  was  deeply  reddened  by  an  injection  of  the  smaller 
vessels.  On  the  surface  of  the  pectoral  muscle,  the  injection  was  not  so 
intense.  In  one  case  the  surface  of  the  muscle  was  dotted  with  pancti- 
form  ecchymoses.    The  deeper  i>ortious  of  the  muscle  were  not  affected. 
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The  reaction  in  the  birds  was  quite  severe  and  suggests  the  local  mul- 
tiplication of  the  injected  bacteria  to  a  considerable  extent. 

Two  pigeons  (Nos.  3,  4),  were  inoculated  December  10,  with  a  culture 
about  forty-eight  hours  old,  in  beef  infusion  peptone,  from  the  spleen  of 
pig  No.  114.  Ko.  3  received  ^^^  subcutaneously  near  the  keel  of  tbe 
sternum.  No.  4  received  i^°  in  the  same  place  and  an  equal  quantity 
near  the  right  shoulder,  l^o.  3  showed  no  signs  of  illness  for  three 
weeks  after.  No.  4  became  ill  within  a  day  after  inoculation.  Its 
feathers  became  ruffled  and  it  remained  very  quiet.  It  seemed  to  have 
recovered  December  23,  when  it  was  killed  for  examination.  At  the 
site  of  both  inoculations  large  sequestra,  about  2®°^  long  and  1^°^  thick, 
were  found  imbedded  in  the  pectoral  muscle,  consisting  of  necrosed 
muscular  tissue.  They  were  grayish  and  separated  from  the  living  tis- 
sue  by  a  tough,  whitish  membrane.    Both  were  readily  removed. 

In  this  experiment  both  birds  resisted  successfully,  the  one  receiving 
the  larger  dose  being  made  sick  for  a  time. 

Two  additional  pigeons  (Nos.  5,  G)  were  inoculated  December  21  with 
a  liquid  culture  about  nine  days  old  from  the  spleen  of  pig  No.  112.  No. 
5  received  1^°,  one-half  being  injected  subcutaneously  on  each  side  of 
the  keel  of  the  sternum.  No.  C  received  one-half  of  this  dose  in  the  same 
manner.  No.  5  was  found  dead  next  morning.  Cover-glass  prei)ara- 
tions  of  the  spleen  and  liver  contained  no  bacteria,  the  time  being  too 
brief  for  their  abundant  multiplication  in  the  various  viscera.  No.  0  be- 
came slightly  sick  the  next  day.  On  December  27  its  feathers  were  very 
much  ruffled,  and  its  head  drawn  in.  The  bird  was  killed  with  chloro- 
form December  28.  When  the  feathers  were  removed  the  crop  wits  found 
entirely  empty,  the  animal  quite  emaciated.  There  was  a  large  tumor 
on  each  side  of  the  sternum  at  the  place  of  inoculation,  and  conthient 
over  its  anterior  portion.  Beneath  the  skin  each  appeared  as  a  triangu- 
lar yellowish-white  elevated  area  about  2<^™  square;  on  section  it  ex- 
tended from  I*'™  to  2*^"  into  the  pectoral  muscle.  This  mass  of  muscular 
tissue  appeared  as  if  boiled,  resembling  that  of  pigeon  No.  1  exactly. 
Of  the  viscera,  the  liver  and  kidneys  were  gorged  with  blood,  cspecialiy 
the  latter.  The  lower  portion  of  the  intestinal  canal,  examined  with  a 
lens,  was  found  injected  and  dotted  with  numerous  dark  red  points.  It 
i«  very  probable  that  if  the  animal  had  been  allowed  to  live  the  intes- 
tine would  have  presented  the  same  appearance  as  that  ot*  pigeon  No.  1. 
Cover-glass  preparations  of  the  internal  organs  were  in  general  nega- 
tive, as  lar  as  regards  the  active  multiplication  of  the  organism.  Liquid 
cultures  of  the  liver,  kidney,  and  blood  from  the  heart,  when  tested  on 
plates  of  gelatine,  contained  the  motile  bacterium  of  swine  plague. 
Cultures  from  the  changed  pectoral  muscle  were  equally  successful. 
The  culture  from  the  liver  contained  in  addition  a  microbe  having  oji 
gelatine  a  very  active  surface  growth,  contrasting  markedly  with  thb 
growth  from  the  three  remaining  cultures  which  were  pure.  In  this 
animal,  the  local  reaction,  which  was  very  severe,  evidently  acted  as  a 
barrier  to  the  invasion  of  the  microbes.  There  were  too  few  in  the  in- 
ternal organs  to  be  detected  in  cover-glass  preparations,  while  the  cult- 
ure test  proved  adequate  to  demonstrate  their  presence. 

On  December  5  two  pigs  fNos.  121,  140)  were  inoculated  with  a  pure 
liquid  culture,  about  seven  days  old,  from  a  superficial  inguinal  gland 
of  pig  No.  97,  each  receiving  about  3J*^®  of  the  culture  liquid.  On  De- 
cember 10  the  temperature  of  No.  121  rose  to  Wll^  F.  It  was  found 
dead  quite  unexpectedly  on  the  morning  of  December  12,  liaving  eaten 
heartily  the  evening  previous.  To  summarize  briefly  tliM  iwst  mortcjn 
32  AG— ^85 
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appearances :  Tlie  lymphatics  of  thorax  and  abdomen  wore  niucli  swol- 
len and  congested  in  both  cortical  and  medullary  i^egions ;  ccchynioses 
on  auricles  of  heart ;  lungs  somewhat  congestocl  with  numo^>u^»  small 
ibci  of  a  dark  hepatization.  Lung  worms  i)resont.  Both  kidneys  ^^- 
sembled  those  of  No.  114,  the  cortical  portion  cnlurge<l,  coii^cested,  and 
on  section  dotted  with  closely-set  deep-red  points;  papillai  i»ale.  Spleen 
swollen,  fdled  with  blood,  friable.  Along  greater  curvature  of  stomncU 
a  small  portion  of  the  mucosa  was  covered  witJi  small  extravasatioii.s. 
The  small  and  large  intestines  contained  a  chocolato-coloreil  scnii-liquiil 
mass  evidently  blood.  On  the  valve  a  clot  was  firmly  attached,  but  on 
removal  the  mucosa  was  pale,  no  extravasation  or  ulceration  present. 

In  this  case  the  kidneys  and  hiugs  seemed  to  have  sutt'eit»d  most,  if 
we  exclude  the  lymi>liatic  systen». 

Cover-glass  ])reparations  of  the  sph'en  showed  the  oval  bacterium  in 
large  numbers.  In  two  liquid  cultures  of  llie  spleen  the  motile  bnctc- 
rium  only  was  i)resent.  A  gelatine  culture  of  tlic  spleen  showed  in  OcicU 
needle  track  the  innumerable  minute  colonies  of  the  same  bacterium. 

No.  140  had  a  temperature  of  lOTJo  F.  December  10.  Eyes  Iniiamcd. 
It  died  December  18  quite  unexpectedly,  after  having  improved  slightly 
a  few  days  previous.  Tli(i  autopsy  revealed  a  very  severe  case  of  swine 
plague.  It  diifered  from  the  preceding  case  in  the  presence  of  extensive 
ulcers  of  the  large  intestine,  accompanied  by  similar  ulceration  of  the 
ileum  for  about  2  feet  from  the  ileo  circal  valve.  The  lungs  were  con- 
gested and  hei)aliz(.(l  anteriorly.  The  kidneys  and  lymphatic  glands, 
generally,  were  also  involved.  Cover- glass  preparations  of  the  spleen 
contained  the  characteristic  bacterium.  A  gelatine  tube  culture  from 
the  same  organ  gave  the  characteristic  minute  colonies  in  large  num- 
bers. The  check-j)ig  (Xo.  122)  ]>laeed  with  this  ])air  on  the  d.ay  of  in- 
oculation died  on  the  same  day  with  No.  140.  It  liad  probably  been  in- 
fected by  No.  121,  as  it  had  succumbed  very  suddenly,  and  the  autopsy 
revealed  a  very  acnl<»  case  of  swine  ])lague  of  the  hemorrhagic  type. 
Lungs,  intestines,  and  lymphatic  glands  were  severely  diseased;  ulcers 
had  not  yet  formed.  The  spleen  contained  the  oval  bacterium  in  abun- 
dance, as  shown  by  (^over-glass  preparations  and  a  culture  in  gelatine. 

With  the  same  culture  which  had  been  injected  into  pigs  Nos.  121 
and  140,  two  fowls  were  inoculated  on  the  same  day,  Decembers.  Etuih 
received  J^*^  of  the  culture  liquid  beneath  the  skin  on  each  side  of  the 
keel  of  the  sternum.  Hoth  fowls  remained  under  observation  for  two 
weeks  without  revealing  any  symiitoms  of  disease. 

On  November  28  two  pigs,  Nos.  08  and  99,  were  ied  with  the  intestines 
of  No.  97.  No.  98  had  been  at  the  station  nearly  six  weeks  apparently 
well.  The  temperature,  at  the  time  of  feeding,  102io,  rose  to  107|o  F. 
November  30,  but  fell  to  104io  December  3.  December  5  the  animal 
began  to  fail  very  rapidly,  and  died  during  the  night.  On  examiuo- 
tion  no  discoloration  of  the  skin;  superficial  inguinal  glands  enlarged, 
slightly  congested.  A  moderate  quantity  of  straw-colored  sernm  in  ab- 
dominal cavity.  A  few  i)un(iirorm,  bright  red  elevations  on  spleen. 
Senim  in  pericardial  cavity ;  a.  few  punctiform  and  patchy  extravasa- 
tions on  each  auricular  appendage;  right  heart  distended  with  dark, 
j)artially  coagulated  blood.  IJronchial  and  mediastinal  glands  very 
dark  red  throughout;  lung  worms  in  both  lungs.  On  the  greater  curva- 
ture of  the  stomach,  a  large  patch  of  the  mucous  membrane  of  a  bright- 
red  color;  glands  of  mesentery  very  much  swollen,  of  a  mottled  red  and 
])ale  color,  both  on  surface  and  on  section.  About  12  inches  from  the 
ileo-coical  valve,  the  serosa  of  several  coils  of  the  small  intestine  dotted 
with  bright  red  points;  the  mucosa  of  the  corresponding  coils  reddened 
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m  mtches.  The  glands  between  the  coils  of  the  large  intestine  of  a 
dart  puq)lish-red.  The  csecum  and  neighboriug  portion  of  large  intes- 
tine closely  studded  with  superficial  ulcerations  of  varying  size,  some 
yellowish,  others  with  a  jet-black  center  surrounded  by  a  yellowish  bor- 
der. This  center  probably  represents  the  remains  of  the  blood  extrava- 
sations leading  to  the  ulceration.  In  cover-glass  preparations  of  the 
spleen  and  liver,  the  same  oval  bacterium  was  present  iu  moderate  num- 
bers. In  a  gelatine  tube  culture  each  of  blood  from  the  heart  and  of 
the  spleen,  the  characteristic  colonies  appeared  very  numerous  in  the 
spleen  and  moderately  so  in  the  blood.  Liquid  cultures  from  the  same 
sources  were  found  to  contain  the  motile  bacterium  only  and  to  have 
the  characteristic  growth  on  gelatine. 

In  case  of  No.  99  the  temperature  likewise  rose  to  lOTio  F.,  on  2!^ovem- 
ber  30.  It  died  on  December  7.  The  lesions  resembled  those  of  j^o.  98, 
with  the  following  exceptions :  In  the  left  side  of  the  abdominal  cavity 
a  large  clot  of  blood  was  found  beneath  the  peritoneum,  extending  from 
near  the  diai)hragm  into  the  pelvis  and  representing  probably  SOO^*'  of 
blood.  The  left  kidney  was  entirely  imbedded  in  it.  The  place  of  rupt- 
ure could  not  be  found,  owing  to  the  firmness  of  the  clot.  Both  kidneys 
pale.  Glands  of  the  intestinal  tract  prominent,  but  very  pale.  In  the 
stomach  the  food  there  present  was  encased  in  a  dark  coagulum.  The 
hemorrhage  probably  came  from  the  base  of  the  folds  at  the  fundus, 
where  the  mucosa  was  very  dark  red.  In  the  crecum  and  large  intes- 
tine the  mucous  membrane  was  studded  with  jet-black  i)igment-patches 
collected  into  lines  and  groups.  The  valve  was  covered  with  these  ec- 
chyraosesshowingsignsof  ulceration.  This  condition  prevailed  through- 
out the  large  intestine;  the  rectum  seemed  intact.  Echinorhynchi  in 
small  intestine.  The  oval  bacterium  found  on  cover-glass  preparations 
of  the  spleen  in  moderate  quantity.  Two  cultures  in  tubes  containing 
gelatine  were  prepared,  one  from  blood  taken  from  the  heart,  the  other 
from  the  spleen.  In  forty-eight  hours  a  small  number  of  whitish  points 
were  present  in  the  blood  culture.  In  that  of  the  spleen,  however,  each 
needle-track  contained  a  large  number  of  these  minute  colonies.  In  ad- 
dition to  these  tlwire  were  in  all  five  colonies  distinguished  from  the  rest 
by  their  large  size.  Two  cultures  in  meat  infusion  peptone  inoculated 
with  blood  from  the  heart,  when  tested  on  gelatine  plates,  were  found 
pure.  A  liquid  culture  from  the  spleen  gave  different  results.  The  line 
on  the  gelatine  plate,  along  which  the  bacteria  had  been  sown,  was  visi- 
ble as  a  white  line  in  twenty-four  hours,  while  the  colonies  of  the  bac- 
terium of  swine  plague  do  not  appear  within  forty-eight  hours  after 
sowing.  The  surface  growth  especially  was  quite  vigorous,  enlarging 
within  three  to  four  days  into  an  irregular  whitish  band.  The  microbe 
rcsoinbled  that  of  swine  plague,  but  was  larger  and  stained  more  deei)ly. 
The  liquid  culture  itself,  when  reexamined,  was  covered  by  a  brittle 
iiit'inbiano.  The  tube  culture  in  gelatine  demonstrated  that  the  strange 
microbe  was  present  in  very  small  numbers  in  the  spleen  itself.  This 
illu.stratt'N  very  clearly  how  one  method  of  culture  acts  asa  check  on  the 
other,  and  how  each  contributes  something  to  the  determination  of  the 
truth.  The  ijresence  of  another  or;;anism  in  the  spleen  need  not  bo  very 
snrprisini::  wljen  we  consider  the  severe  hemorrhage  mentioned  above. 

1^vo  ])i.i;s,  Nos.  107  an<l  108,  wen*  alhuvcd  to  leedDecemberO  upon  the 
stomach  and  intestines  of  No.  IM).  Xo.  107,  after  showing  symptoms  for 
about  a  weeiv,  was  found  dead  December  18.  Xo.  108  lingered  until 
December  21,  when  it  was  found  dead.  In  Xo.  107  there  were  a  few 
ulcers  in  the  crecum  and  a  large  area  of  inflammation  in  the  stomach. 
The  lymphatics  in  general  Avere  swollen  and  gorged  with  blood.    Ex- 
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travasatioii  on  anrlcles  of  heart.  Tho  aatopsy  of  "So.  108  revoaled  a  more 
oxtcnsivo  ulceration  and  inflammation  of  the  large  intestine.  The  le- 
Kions  elsewhere  were  similar  to  those  of  IN'o.  107.  In  the  spleen  of  both 
animals  tho  characteristic  bacterium  was  found.    No  cultures  made. 

Ill  the  evening  of  December  5,  two  pigs,  Nos.  120  and  145, were  fed  with 
four  liquid  cultures  of  the  bacterium  of  swine  plague  and  next  morDin;; 
with  live  additional  cultures,  each  culture  being  equivalent  to  10". 
These  had  all  been  tested  on  gelatine  plates  and  found  pure  cultures  of 
the  same  microbe.  The  source  of  these  cultures  were  pigs  Nos.  96  and 
97,  the  rabbit  and  mice  inoculated  therefrom.  The  cultures  were  mixe<l 
with  dry  feed  and  were  in  this  way  re«adily  consumed.  December  10, 
iSTo.  145  was  somewhat  dull,  and  had  slight  diarrhea,  continuing  until 
*death,  which  occurred  rather  suddenly  between  5  and  6  p.  m.  December 
12,  as  it  had  eat^n  heartily  in  tho  morning.  It  was  examined  early  tho 
next  day.  Ko  distinct  discoloration  of  the  skin ;  superficial  inguinal 
glands  tumefied  and  slightly  reddened.  In  the  abominal  cavity,  the 
peritoneum  covering  the  intestines  was  faintly  reddened,  the  vessels  of 
the  omentum  distended  and  bright  red.  A  small  quantity  of  straw- 
colored  serum  present.  The  surface  of  the  liver  was  covered  with  blaisb- 
gray  patches.  The  medulla  of  kidney,  including  tips  of  papillae,  very 
dark  red;  spleen  dark,  slightly  enlarged;  vessels  of  surface  of  heart 
very  much  distended. 

In  the  stomach  the  mucous  membrane  of  the  fundus  was,  as  usual,  of 
a  very  dark-red  color.  Tho  severest  lesions,  however,  and  such  as  we 
had  not  seen  before,  were  found  in  tho  ileum  and  largo  intestine.  For 
about  3  feet  from  the  valve  the  entire  mucosa  of  the  ileum  was  necFoscd, 
stained  yellowish,  and  could  be  scraped  off  with  the  scalpel.  The  ca^um 
appeared  as  if  macerated ;  the  mucous  membrane  came  away  in  toio.  In 
the  lower  part  of  the  large  intestine,  the  complete  necrosis  was  gradually 
roi)hiccd  bya  dark-red  membrane  dotted  with  yellowish  ulcers  about  one- 
fourth  incli  in  diameter  and  not  more  than  half  an  inch  apart.  Finally, 
in  the  rectum  ulceration  was  absent.  The  affected  intestine  was  so  niuch 
thickened  that  it  tailed  to  collapse  when  cut  open  and  contents  removed. 
In  this  case  tho  local  effect  of  the  ingested  bacteria  had.been  tremendous, 
overshadowing  tho  lesions  of  \\\(b  remaining  viscera.  Even  tho  lym- 
phatic glands,  ahiiost  invariably  and  severely  diseased  in  the  preced- 
ing cases  were  but  moderately  inflamed;  those  of  the  mesenterj',  how- 
ever, were  very  much  enlarged.  The  other  animal.  No.  120,  died  one 
day  later.  The  temi)eraturo  was  but  slightly  elevated  until  December 
12,  when  it  reached  lOS^  F.  Great  debility  supervened  until  death,  De- 
cember 14.  In  this  animal  superficial  inguinal  glands  were  found  en- 
larged, tho  cortical  portion  gorged  with  blood.  Spleen  enlarged,  dark. 
friable.  A  few  ecchymoses  on  endocardium  and  epicardium.  Isolated 
lobules  of  tho  lungs  dark  red,  hepatized,  showing  here  and  there  ex- 
tiavasations  under  the  pleura.  Both  kidneys  much  swollen,  surface 
(lark  red,  numerous  extravasations  under  tho  capsule.  On  KCccion  tlio 
cortical  portion  dotted  with  closely-set  dark  points,  medullaiy  portion 
also  congested.  Lymphatic  glands  of  mesentery  very  large,  those  K>f 
mesocolon  gorged  with  dark  blood.  The  mucosa  around  the  i)ylorus 
and  on  its  valve  colored  deep  purple,  the  inflammation  extending  for 
some  distance  into  the  duodenum.  The  mucosa  of  the  small  intestine 
(containing  a  few  specimens  of  ascaris)  was  not  diseased  except  near 
the  ileocjecal  valve,  where  a  small  area  was  covered  with  puuctiform 
extravasations.  The  caecum  and  upper  third  of  the  large  intestine  were 
the  seat  of  extensive  ulceration.    The  yellowish,  superficial  ulcers  were 
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very  nameroos,  leaving  but  little  of  the  deeply  coogested,  purplish 
membrane  exposed  to  view. 

In  this  animal  the  effect  of  the  bacteria  was  far  less  corrosive,  but 
the  inflammation  of  the  kidneys  and  lymphatic  glands  more  severe.  0:i 
rover-glass  preparations  of  the  spleen  of  both  of  these  animals,  tbe 
•  haracteiistic  bacterium  was  found,  far  more  abundant  in  the  latter  case, 
however.  In  these  cases,  therefore,  the  feeding  of  pure  cultures  was 
suflicient  to  bring  about  a  most  severe  type  of  the  disease.  A  gelatiiic 
inbo  culture,  each  of  blood  from  the  heart  and  from  the  spleen  from 
both  animals,  proved  pure.  Likewise  four  liquid  cultures  from  the  saints 
sources;  each  contained  the  motile  bacterium  only;  all  grew  alik'3  on 
l»latcs,  the  colonies  identical  with  those  of  preceding  cultures. 

On  December  19  two  pigs  (Nos.  7G,  118)  were  fad  with  about  30««  each^ 
of  various  pure  liquid  cultures  from  six  to  ten  days  eld.  Five  of  them 
were  from  the  spleen  of  pigs,  cno  frcm  a  mouse.  Per  a  few  days  after 
December  23  the  bowels  of  No.  118  were  loose  and  the  animal  was  dull 
and  off  its  feed ;  thence  it  coiitinucd  to  itaprove.  It  was  killed  Jan- 
uary 7  when  apparently  well.  The  only  evidences  cf  disease  Avere  a 
moderate  enlargement  of  lymphatics  of  abdomen,  which  contained  a  con- 
siderable quantity  of  straw-colored  serum.  In  the  lungs,  which  were 
in  general  of  normal  cougistency  and  color,  there  were  numerous  puncti- 
form  foci,  of  a  dark  red  color.  The  caecum  and  colon  contained  no  ecchy- 
moses  or  ulcers ;  membrane  pale.  The  walls,  however,  were  much  thick- 
ened, so  that  they  scarcely  collapsed  when  cut  open  and  emptied.  This 
feature  recalled  the  condition  of  the  colon  in  No.  145,  which  had  been 
fed  with  cultures  and  in  which  the  great  thickening  was  accompanied 
by  complete  superficial  necrosis.  Spleen  evidently  free  from  bacteria, 
as  shown  by  one  culture  and  cover-glass  preparations.  It  is  highly 
probable  that  the  thickening  of  the  intestine  was  due  to  the  ingested 
cultures,  and  that  the  animal  was  quite  insusceptible. 

No.  76,  an  old  animal  which  had  failed  to  take  the  disease  before  when 
exposed  to  it,  remained  unaffected  after  the  feeding. 

Quito  diflbrent  from  most  of  the  cases  described  was  that  of  No.  89, 
exposed  November  5  to  the  disease  with  those  vaccinated  with  Pasteur's 
attenuated  virus.  It  presented  no  very  marked  symptoms  of  disease, 
excepting  a  slight  elevation  of  temperature.  November  23  both  eyes 
became  inflamed;  it  moved  about  with  difficulty,  and  on  December  5  it 
was  evidently  dying,  so  that  it  was  thought  best  to  kill  it,  which  w.as 
accomplished  by  a  blow  on  the  head.  The  skin  of  the  abdomen  was 
covered  with  brownish,  papery  scales,  which  came  away  readily,  expos- 
ing a  perfectly  clean,  white  skin.  The  superficial  inguinal  glands  were 
very  large,  pale,  and  infiltrated  with  much  serum.  Sijleen  dotted  with 
a  few  red  points.  Liver  pale;  on  its  surface,  small,  yellowish  patches 
liero  and  tbere.  They  cut  like  cartilage  and  formed  the  walls  of  small 
cysts,  containing  a  soft,  brownish  pulp.  Small  portions  cf  tbe  hint's 
convert o<]  into  a  dull  red,  hcpatized  tissue,  probably  due  to  the  pres- 
ence of  niiijierous  lung-worms.  Heart  normal.  Lymphatic  glands  of 
nicscnt<'ry  and  mesocolon  very  large,  but  pale  and  tough.  8tciuach 
and  small  intestine  apparently  normal.  About  one-half  of  tha  large  in- 
testine, including  the  caicum,  was  studded  with  yellowish  ulcers,  closely 
icsonibling  those  depicted  on  Plate  L 

TI:is  case  corresponded  closely  with  those  which  had  come  under  our 
(►bscrx  alien  for  more  than  a  year  past.  All  inflammatory  processes 
had  ai)parently  subsided,  leaving  nothing  but  the  extensive  intestinal 
ulcerations  as  witnesses  of  the  former  presence  of  the  disease.  Even 
the  mucous  membrane  surrounding  tdie  ulcers  was  pale,  so  that  any  one 
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nnacqnainted  with  the  lesions  of  acute,  fatal  cases  might  infer  that  the 
disease  iu  general  was  a  purely  local  one,  attacking  the  mucous  mem- 
brane at  the  place  of  ulceration.  It  is  highly  probable  also  tbat  in 
8ucb  eases  the  pathogenic  microbe  has  been  eliminated,  or  has  given 
way  to  other  sceptic  microbes,  which,  gaining  admission  through  the 
intestinal  ulcers,  may  live,  if  not  multiply,  in  the  body.  The  spleen 
which  furnished  us  quite  invariably  with  pure  cultures  from  the  acute 
(^a.-ses  described  above,  and  which,  according  to  cover-glass  preparations 
and  gelatine  cultures,  contained  the  bacterium  in  abundance,  failed 
in  this  case.  Two  liquid  cultures,  inoculated  with  a  platinum  wire, 
plunged  into  the  parenchyma,  remained  sterile.  A  third  tube,  into 
which  a  small  pie(;e  of  the  spleen  tissue  had  been  dropped,  likewise  re- 
gained clear.  It  is  evident  that  if  even  a  tiingle  germ  had  been  pres- 
ent, one  of  the  tubes  would  have  been  clouded.  It  is  needless  to  add 
that  cover-glass  preparations  of  spleen  tissue  were  equally  negative. 
Three  mice,  inoculated  with  a  bit  of  the  same  organ,  were  active  three 
weeks  later. 

Among  those  cases  in  which  swine  plague  was  deianitely  made  out  on 
post  mortem  examination  may  be  mentioned  Xo.  88,  which  was  exposed 
to  the  disease  with  No.  81),  November  5,  and  died  November  16.  Cover- 
glass  i)reparations  of  the  si>leen  revealed  the  presence  of  numerous  mi- 
crobes, slightly  longer  than  the  baeteriuni  of  swine  plague  and  without 
the  light  center.  Cultures  in  gelatine  i'rom  the  spleen  and  heart's  blood 
grew  more  rapidly  than  pure  cultures,  the  surface  growth  being  espe- 
cially vigorous.  Liquid  cultures  from  the  blood,  when  tested  by  line 
cultures,  showed  tlui  characteristic  growth  of  the  bacterium  of  swine 
plague;  but  there  were,  in  addition  to  these,  a  few  smaller  colonies 
growing  like  them,  so  few  in  number,  however,  that  they  were  regarded 
as  retarded  colonies  of  the  same  microbe,  their  small  size  excluding  a 
microscopic  determination. 

On  November  27  a  mouse,  which  had  been  inoculated  with  a  bit  of 
spleen  from  this  pig  November  16,  was  found  dead.  It  had  been  slightly 
ill  since  the  inoculation.  The  eyes  were  closed ;  the  amount  of  secre- 
tion very  slight.  The  glands  of  the  groin  enlarged,  serously  infiltrated. 
Th(j  acini  of  the  liver  were  ])alo  and  bloodless,  its  substance  very  sofL 
Si)leen  enormously  enlarged,  reddish,  mottled.  Kidney  showed  some 
whitish  patches,  half  as  large  as  a  pin's  head;  on  section  the  medi:d- 
lary  portion  was  deeply  congested  and  well  marked  oft'  from  the  paler, 
cortical  portion.  Both  liver  and  spleen  very  soft  and  friable.  Iiungs 
(I'dematous,  but  iloat  in  water.  They  presented  on  the  surface  impres- 
sions of  the  ribs  and  very  minute  interlacing,  red  lines,  as  of  injected 
vessels.  Cover-glass  preparations  of  the  spleen,  liver,  kidneys,  lungs, 
and  blood  from  the  heart  all  contained  the  oval  bacterium  of  swine 
])]ague  in  ])rofnsion,  the  ]»aler  center  widl  marked  in  all  preparations. 
Tli<»  culture  in  g(diitine  fnmi  the  spleen  i)resented  innumerable  minute 
colonies  in  the  track  of  the  i)latinum  wire.  The  liquid  cultures  from 
the  spleen  and  heart's  blood  both  contained  an  oval,  motile  bacterium. 
1'he  cultures  ^^  ere  opalescent,  without  surface  membrane.  Both  found 
l>iire  when  testtjd  by  line  cultures  on  gelatine. 

On  December  2  another  mouse,  which  had  been  inoculated  with  the 
one  just  described,  and  kept  in  the  same  jar,  was  killed  with  chloroform. 
■'J'he  organs  presented  the  same  appearance  as  the  one  just  described, 
the  si)leen  also  of  enormous  size.  Strange  to  say,  no  bacteria  were  founa 
in  any  of  the  internal  organs,  but  a  liquid  culture  of  the  blood  coa- 
tained  the  motile  bacterium  and  was  pure,  as  determined  by  line  cult- 
ires.    This  animal  had  been  inoculated  sixteen  days  before.    The  bao- 
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terium  of  swine  plagae,  not  obtained  pure  from  the  pig,  was  thus  isolated 
by  passing  through  mice. 

In  another  case,  No.  100,  in  which  the  mucons  membrane  of  the 
csBcum  was  a  siugle  mass  of  necrosed  tissne  and  most  of  the  other 
lesions  found  in  swine  plague  were  present,  cover-glass  preparations 
of  the  spleen,  blood,  and  a  few  lymphatic  glands  were  negative.  One 
liquid  culture  of  the  blood  and  two  of  the  snieeu  remained  sterile.  A 
platinum  wire,  dipped  into  the  blood  and  spleen  substance,  was  drawn 
through  layers  of  gelatine  on  plates.  Not  a  single  colony  appeared. 
The  animal  penned  with  the  former,  No.  101,  also  died  of  swine  plague, 
as  shown  on  post  mortem  examination,  but  complicated  with  a  localized 
peritonitis  in  the  region  of  the  liver.  The  liquid  cultures  from  the 
peritoneal  effusion  and  blood  grew  more  vigorously  than  swine  plaguie 
bacteria,  and  on  gelatine  the  colonies  remained  very  smalL  In  several 
lafer  attempts  at  plate  cultures,  they  entirely  failed  to  grow.  The 
microbe  resembled  that  of  swiue  plague.  In  both  pigs  (Nos.  100  and 
101)  the  common  bile-duct  was  completely  occluded  and  greatly  dis- 
tended by  about  ten  ascarides,  extending  from  the  duodenum  into  the 
smaller  bile-ducts.  This  may  account  for  the  peritonitis  found  in  No. 
101 .  The  fact  that  it  is  difficult  to  demonstrate  the  presence  of  the  bac- 
terium of  swine  plague  in  chronic  cases  which  have  lasted  more  than 
three  weeks,  and  in  which  the  ulcerations  in  the  large  intestine  are 
already  far  advanced  (Plate  I)  cannot  bo  emphasized  too  much.  In 
those  cases  in  which  the  disease  leads  to  a  sudden  fatal  termination,  the 
bacterium,  as  a  rule,  is  found  abundantly  in  the  spleen.  Ignorance  of 
these  facts  has  no  doubt  led  to  previous  erroneous  deductions  in  investi- 
fi:ations  on  the  etiology  of  this  disease.  Chronic  swine-plague  must 
licneeforth  bo  looked  upon  as  an  after  stage,  independent  of  the  disease 
itself,  and  caused  by  intestinal  lesions,  the  indirect  result  of  the  growth  of 
the  bacterium  in  the  blood  vessels  of  the  mucous  and  submucous  tissue. 
The  bacterium  has  already  disappeared  from  the  stage  and  makes  way 
frequently  for  other  either  harmless  or  septic  microbes,  which  gain  en- 
trance through  the  ulcerated  membrane  and  are  found  in  the  blood  and 
serous  exudates.  An  ei)idemic  of  swine  plague,  which  broke  out  among 
a  herd  of  pigs  destined  for  experimental  purposes,  illustrates  the  gen- 
eral statement  above  very  well.  This  epidemic  which,  most  fortunately, 
a])peared  after  the  experiments  recorded  in  the  preceding  pages  had 
been  completed,  and  cast  no  doubt  on  the  results  obtained,  was  very 
severe  and  showed  the  great  mortality  in  herds  in  which  the  disease 
has  gained  a  foothold.  The  disease  was,  without  doubt,  introduced 
with  the  herd,  and  the  lesions  found  on  post  mortem  all  pointed  to  chronic 
cases  of  three  or  four  weeks  standing.  Of  twenty-five  animals  exposed 
to  the  disease  only  two  remained  wefi.  All  the  diseased  animals  died  in 
])eriods  varying  from  two  to  four  weeks  after  exposure.  Each  case  was 
(Carefully  examined  and  cover-glass  preparations  made  from  the  spleen 
of  every  anrainal.  Out  of  fifteen  animals  only  two  had  a  few  bacteria 
in  the  si>leen.  Of  but  three  of  these  liquid  cultures  were  made,  for 
want  of  time.  These  three  remained  sterile.  This  is  very  significant 
when  we  compare  with  these  latter  results  those  obtained  from  acute 
cases.  It  goes  far  to  prove  that  the  majority  of  the  animals  afifected 
with  swine  plague  die  from  the  sequel®  of  the  disease,  and  but  few  from 
the  direct  eli'ect  of  the  microbes  multiplying  in  the  blood  vessels  of  the 
internal  organs. 

It  is  hardly  necessary  to  recall  once  more  the  important  fact  that  in 
all  these  cases  no  bacillus  resembling  that  found  in  Pasteur's  vaccine, 
and  proved  te  be  the  cause  of  ronget  on  the  continent  of  Europe,  ever 
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appe<ared  to  ns  ia  cover-glass  preparations  or  in  cultures.  In  his  first 
communication  on  rouget,  Pasteur  speaks  of  the  microbe  as  fatal  to  rab- 
bits and  sheep,  but  not  to  fowls.  Having  satisfied  ourselves  that  it 
killed  rabbits,  but  had  no  effect  on  fowls,  two  lambs  were  inoculated 
December  31  in  each  thigh,  No.  1  with  2«°,  No.  2  with  1««,  of  a  liquid 
culture  from  the  spleen  of  pig  No.  112,  now  nineteen  days  old.  On  Jan- 
uary 3  the  teusperature  of  No.  1  had  risen  to  lOG  Jo  F.  In  both  there  was 
considerable  stiffness  in  the  hind  limbs,  no  desire  for  food.  No.  2  was 
killed  January  13,  after  having  almost  recovered.  At  the  places  of  in- 
oculation small  abscesses  had  formed.  The  neighboring  lymphatics 
were  enlarged.  The  viscera  seemed  intact,  excepting  the  spleen,  which 
was  dotted  with  numerous  small  red  patches  resembling  extravasations. 
A  bit  of  tissue  therefrom  contained  no  bacteria. 

The  other  lamb  was  also  nearly  recovered.  On  each  thigh  two  small 
abscesses  had  formed. 

A  calf  was  inoculated  hypodermically  at  the  same  time  with  4<^  of  the 
third  liquid  culture  from  the  spleen  of  pig  No.  114.  Its  temperature 
rose  from  103^  to  100^  F.,  which  it  reached  January  2,  when  a  swelling  was 
perceptible  in  front  of  the  shoulder  where  the  injection  had  been  made. 
The  temperature  slowly  fell  afterward.  The  animal  was  killed  for  an- 
other purpose  January  13.  The  swelling,  as  large  as  a  hen's  eggj  was 
found  to  implicate  the  muscular  tissue  into  which  the  needle  no  doubt 
had  penetrated.  When' incised,  an  irregular  cavity  was  found  within 
the  muscular  tissue  lined  with  a  soft  pultaceous  mass,  arising  from  ne- 
crosis of  the  muscle  substance.  A  superficial  lymphatic  gland  near  by 
was  considerably  enlarged. 

THE  BACTERIUM  OF  SWINE  PLAGUE. 

In  at  least  twenty-five  ciuses  of  undoubted  swine  plague,  bits  of  spleen 
tissue,  when  spread  out  in  a  thin  layer  on  a  cover-glass, dried  and  stained 
in  some  aniline  color,  were  found  to  contain  the  same  microbe  in  greater 
or  less  abundance*  (Plate  II,  Fig.  1).  When  stained  for  from  one  to  two 
minutes  in  an  aqueous  solution  of  methyl- violet t  and  examined  with  a 
Zeiss  y^  Lomog.,  they  appear  as  elongated  ovals,  chiefly  in  pairs.  The 
greater  number  present  a  center  paler  than  the  periphery.  This  may  bo 
due  to  a  greater  density  or  staining  capacity  of  the  peripheral  portion. 
The  darker  portion  is  not  localized  at  two  extremities  as  in  the  bacteria 
of  septicaemia  in  rabbits,  but  is  of  uniform  width  around  the  entire  cir- 
cumference of  the  oval.  The  length  of  an  oval  in  balsam  preparations 
is  about  1.2  to  1.5  micromillimeter ;  its  width,  .0  micromlllimeter.    Oc- 

•  During  tbo  past  yeannncli  time  and  labor  were  spent  in  examining  sections  made 
from  intestinal  ulcers,  enlarged  lymphatics,  and  liepatized  lung  tissue.  Tho  ulcers 
contained,  as  might  have  been  expected,  various  forms  of  organisms.  Even  in  the 
deeper  portions  away  from  tho  necrosed  regions  no  two  ulcers  were  alike  as  regards 
the  bacteria  found  therein.  Sometimes  micrococci  would  be  found  in  abundance  iu 
the  inllammatory  infiltration.  At  other  times  long,  slender  iilaments  would  fill  up  tho 
oOjacent  blood  vessels  and  extend  into  the  healthy  an;a.  Ova  from  the  MchocepnalHB 
were  quite  constantly  found  in  lh<^  base  of  tho  nicer;  some  were  imbedded  among  the 
^Unlar  elements  near  i\w  edge  of  the  ulcer.  Sections  of  enlarged  lymphatic  glands 
showed  an  engorgement  of  the  lympli  sinuses  with  blood  cori)uscles.  Bactei'ia  were 
absent.  Sections  of  lung-tissue  were  equally  negative  or  contradictory.  As  tbo  ma- 
terial examined  came  from  chronic  cases  the  result  need  not  bi»  very  surprising  after 
what  has  been  stated  concerning  the  ])resence  of  tho  bacterium  of  swino  plague  in  the 
spleen  in  acute  and  chronic  cases.  It  is  our  intention  to  subject  tho  uiatorial  ob- 
tained from  acute  cases  to  a  thorough  microscopic  examination  from  which  bettor  re- 
sults may  be  expected. 

tThe  bacterium  from  lir[uid  cultures  when  stained  with  aniline  water,  methyl-vio* 
Vet,  and  decolorized  with  iodine  according  to  Oram  does  not  retain  the  stain  well. 
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casionally  forms  arc  observed  longer  than  this  (1.8  micronuUimeteF) 
and  somewhat  more  slender ;  in  these  also  there  is  a  noticeable  differ- 
ence between  the  central  and  the  peripheral  portions  in  theintevity  of 
the  stain.  (This  difference  is  not  an  opticid  effect,  for  it  is  oidy  seen  after 
tbo  bacteria  have  been  stained  and  are  examined  without  a  diaphragm. 
It  is  well  known  that  large  pencils  of  light  efface  details  of  structure  and 
bring  out  those  depending  on  differences  in  the  intensity  of  the  color.) 

In  liquid  media  the  bacterium  is  motile;  its  movements  recall  those 
of  bacterium  termo.  When  moving  to  and  fro  the  pairs  of  bacteria  are 
apt  to  revolve  about  the  point  of  division  in  such  a  way  that  each  indi- 
vidual describes  the  surface  of  a  cone.  That  it  is  not  hacterium  termo  is 
proved  by  the  fact  that  it  does  not  liquefy  gelatine  and  that  not  the 
slightest  putrefactive  odor  is  emitted  from  any  culture  containing  it. 

The  bacterium  under  cultivation  shares,  with  many  other  bacteria, 
the  property  of  varying  slightly  in  form  in  different  media,  and  at  di^ 
ferent  periods  in  the  same  medium.  Cultivated  in  meat  infusion  with 
1  per  cent,  peptone  for  forty-eight  hours,  the  average  size  of  a  bacterium 
was  .9  micromillimeter  in  length,  and  .4  to  .5  micromillimeter  in  width. 
In  meat  infusion  peptone  gelatine  they  are  larger  than  in  cover-glass 
preparations  from  the  spleen.  Occasionally  a  very  long  filament  may 
be  seen  lying  amongst  the  ovals  and  short  rods.  These  vary  from  .8 
micromillimeter  to  1.8  micromillemeter  in  length,  and  are  about  .7  micro- 
millimeter broad  in  cultures  forty-eight  hours  old. 

The  value  of  dimensions  must  not  be  overestimated.  They  are  at 
best  somewhat  variable.  The  size  of  a  microbe  which  is  constantly 
undergoing  division  must  vary  with  the  activity  of  multiplication, 
which  in  turn  depends  on  the  amount  of  nutritive  material  at  hand. 
Hence  in  a  rich  medium,  at  an  early  period  of  growth,  microbes  mul- 
tiply faster,  and  the  forms  are  relatively  smaller  than  in  less  nutritive 
media,  or  in  such  in  which  the  food  material  is  nearly  exhausted.  This 
at  least  agrees  with  our  own  observations.  In  cultures  of  the  swine 
l)lagiie  bacterium  in  chicken  broth,  probably  the  poorest  of  meat  ex- 
tracts, slender  filaments  of  considerable  length  were  frequently  observed. 
The  culture  was  suspected  of  being  impure,  but  when  tested  on  plates 
no  difference  among  the  colonies  could  be  observed.  Moreover,  these 
forms  had  an  abnormal  appearance  never  seen  in  vigorously  growing 
bacilli.  They  often  bore  dilations  and  constrictions,  and  their  extremi- 
ties were  poorly  defined.  They  were  also  characterized  by  very  slug- 
gish movements. 

In  all  cultures  we  have  determined  the  purity  of  cultures  not  by  one 
but  by  several  characters.  The  most  important  of  these  are:  (1)  The 
slow  growth  and  absence  of  liquefaction  in  nutritive  gelatine ;  (2)  the 
appearance  of  the  colonies  of  the  bacterium  on  gelatine  plates ;  (3)  its 
form  and  motility  in  liquid  media. 

In  neutralized  liquids,  such  as  extracts  or  infusions  of  beef  with  or 
w  itliout  peptone,  the  bacterium  multiplies  very  rapidly,  so  that  tubes, 
inoculated  with  a  minimum  quantity  of  blood,  &c.,  containing  it,  are 
invariably  turbid  on  the  following  day.  This  turbidity  is  greatest  in 
li(inids  rich  in  nutritive  matter,  such  as  those  containing  peptone.  In 
simple  meat  extracts  the  liquid  remains  merely  opalescent.  On  shaking 
tiie  tube  a  considerable  flaky  deposit  is  seen  in  a  few  days  after  inocu- 
lation. There  is  at  no  time  a  distinct  membrane  observable  on  the  sur- 
face of  the  liquid,  although,  when  tubes  remain  very  quiet  for  a  time,  a 
iiiirrow  whitish  ring  is  apt  to  be  deposited  on  the  glass  at  the  surface 
of  the  liquid.  This  band,  consisting  solely  of  bacteria,  is  sometimes  en- 
tire, sometimes  limited  to  a  small  portion  of  the  oiroumference  of  the 
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tcbo.  It  is  densest  in  neutralized  meat  infasion  to  which  1  per  cont.  of 
peptone  has  been  added,  and  appears  in  the  form  of  whitish  downy 
masse*  \Thich  are  readily  shaken  down  into  the  liquid.  On  the  surface 
no  confluent  membrane  forms,  but  occasionally  a  small  patch,  resem- 
bling the  band  just  described,  is  seen  floating  on  the  surface  of  the  liquid. 
This  band  cannot  be  horaologized  with  the  membrane  formed  by  otber 
bacteria,  such  as  that  of  haeillvs  aubiilis,  since  it  is  not  constantly  present 
and  forms  only  after  several  days  or  a  week.  It  must  be  lookeil  upon 
merely  as  a  deposit  of  the  bacteria  similar  to  that  formed  on  the  bottom 
of  the  tube  at  the  same  time.*  At  the  end  of  two  or  three  we^ks  the 
sediment,  consisting  entirely  of  very  short  rods  or  ovals,  does  not  stain 
well.  Only  a  narrow  line  of  color  indicates  the  outlines  of  the  individ- 
ual microbes.  It  might  be  claimed  with  Klein  that  these  are  spore- 
bearing  forms.  This,  however,  has  not  been  confirmed.  On  the  other 
hand,  our  experiments  on  the  thermal  death  point,  given  below,  oppose 
this  view. 

When  sown  on  gelatine  plates,  cither  scattered  or  in  lines,  the  colo- 
nies may  be  detected  with  a  low  power  after  forty-eight  hours.  They 
are  nearly  spherical,  with  pale  disk  and  8hari)ly-detined  margin.  In  an- 
other day  they  are  visible  to  the  naked  eye  as  mere  points.  Examined 
with  a  1-inch  objective  they  appear  irregularly  oval,  egg-shaped,  or 
spherical.  The  margin  is  a  well-defined  dark  line,  the  disk  brownish  in 
color  with  transmitted  light  (Plate  II,  Fig.  2  a).  When  growing  on  the 
surface,  the  colonies  appear  as  patches  somewhat  refrangent  (Plate  II, 
Fig.  2  h).  The  center  being  elevated,  the  whole  forms  a  very  flat,  irreg- 
ular cone.    The  border  of  the  colony  is  irregular,  very  thin,  and  pale. 

While  examining  liquid  cultures  by  sowing  them  in  lines  on  gelatine 
l)lates,  we  observed  in  every  line  a  few  very  faint,  cloudlike  bodies, 
which  were  evidently  situated  near  the  lower  surface  of  the  gelatine,  or 
between  it  ancj  the  glass.  These  colonies  (Plate  U,  Fig.  2,  c,  c',  &')  were 
much  larger  than  the  spherical  forms,  the  center  slightly  opaque  and 
margins  gradually  vanishing.  We  at  first  suspected  the  presence  of 
another  microbe,  but  how  could  two  microbes  be  present  in  a  liquid  cult- 
ure in  the  proportion  of  1  to  100  or  more!  When  examined  microscop- 
ically they  resembled  the  bacterium  which  was  in  the  majority.  Yet 
this  method  was  not  satisfactory,  since  it  was  difficult  to  get  access  to 
the  deeply  buried  colony.  Finally,  we  came  to  the  conclusion  that  the 
bacteriuni  of  swine  plague  grew  in  this  way  when  deposited  on  the  glass. 
To  prove  this,  we  dried  thin  layers  from  a  liquid  culture  upon  glass 
plates  and  poured  the  gelatine  upon  them.  In  forty-eight  hours  we 
found  the  plates  covered  with  these  pale,  nebulous  colonies;  only  a  very 
small  number  were  round.  As  the  film  had  not  been  thoroughly  dry, 
some  bacteria  may  have  worked  their  way  into  thei  gelatine  and  there 
devel()i)ed  into  spherical  colonies. 

There  is  another  feature  of  the  nebulous  colonies  which  suggested  to 
us  the  identity  of  the  two  forms  of  growth.  In  Figure  2  c''  a  nebulous 
colony  is  drawn  with  a  spherical  form  above  but  communicating  witii 
it.  '  At  first  sight  the  spherical  form  seems  to  have  burst  and  discharged 
its  contents,  which  represent  the  nebulous  form,  the  true  explanation 
being  that  the  same  colony  grows  up  into  the  gelatine  and  laterally  over 
the  glass.  Figure  2  c%  represents  another  form  of  colony  very  frequently 
observed,  in  which  the  connection  between  the  two  parts  does  not  ap- 
])ear,  but  undoubtedly  exists  below.    Owing  to  a  lack  of  time,  it  has  not 


•  Wo  have  lately  observed  ia  a  few  tubes  which  Btood  undiBtnrbed  over  a 
-■^oro  or  leus  complete  surface  membrane,  composed  of  vory  brittle  frftgmente. 
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been  possible  for  us  to  see  whether  other  microbes,  which  do  not  liquefy 
gelatine,  gi'ow  in  this  way  on  plates.  Whether  they  do  or  do  not,  tho 
matter  i.4  quite  important,  and  it  seems  that  in  future  the  morphology 
of  colonies,  not  only  within  the  layer  of  gelatine  and  on  its  surface,  but 
also  under  it,  must  be  studied,  if  this  method  is  to  be  continued  as  a 
means  of  testing  the  purity  of  cultures  and  determining  species. 

In  tubes  containing  nutritive  gelatine,  these  bacteria  appear  in  the 
form  of  very  minute  colonies  within  two  or  three  days,  which  enlarge 
but  slightly  beyond  mere  specks  (Plate  II,  Fig.  3).  A  very  thin,  whitish 
glistening  layer  is  usually  present  on  the  surface  of  the  gelatine  at  the 
point  of  inoculation,  limited  to  about  a  millimeter  in  its  surface  exten- 
sion. These  minute  colonies  invariably  appear  in  those  cases  in  which 
the  presence  of  tho  swine-plague  bacterium  was  determined  from  cover- 
glass  preparations,  and  their  appearance  was  alike  in  all  respects.  When 
the  culture  contained  also  other  bacteria,  these  usually  multiplied  more 
rapidly  in  the  needle  track,  and  the  colonies  resulting  therefrom  stood 
out  as  largo  as  pins'  heads  among  mere  points.  The  surface  growth  was 
then,  as  a  rule,  more  vigorous  and  thick;  whitish  layers  were  formed. 

When  much  crowded,  the  colonies  of  the  swine  plague  bacterium  re- 
main quite  small,  while  those  that  are  scattered  grow  considerably  larger. 
They  do  not  exceed  half  the  size  of  a  pin's  head  even  under  the  most 
favorable  circumstances.  This  is  readily  seen  in  each  tube  culture,  in 
which  the  lowest  point  of  the  needle  track  contains  only  isolated  colonies, 
while  near  the  surface  they  are  fused  into  a  single  mass.  This  fact  must 
also  be  borne  in  mind  in  estimating  the  purity  of  the  cultures,  as  it  is  ob- 
viously impossible  to  subject  every  section  of  the  needle  track  to  micro- 
scopic examination.  We  have  found  the  colonies  from  the  blood  almost 
invarifibly  larger  than  those  from  the  spleen,  chiefly  because  they  were 
always  few  in  number,  and  also  because  a  small  quantity  of  blood  was 
introduced  upon  which  the  bacteria  seem  to  thrive  much  better  than 
upon  the  nutritive  gelatine. 

A  few  additional  facts  may  be  mentioned  which  need  further  inves- 
tigation, however.  In  milk,  sterilized  by  discontinuous  boiling,  the 
bacterium  multiplies  without  inoduciug  any  change  in  the  appearance 
of  the  milk  itself.  Two  cultures  kept  for  three  weeks  remained  un- 
changed ;  when  sown  on  plates  the  well-known  colonies  grew  as  usual 
and  were  as  abundant  as  in  beef  infusion  peptone.  In  two  tubes,  con- 
taining respectively  3  and  1.8  per  cent,  of  non-neutralized  Liebig's  meat 
extract,  the  bacterium  multiplied  rapidly  and  abundantly.  This  extract 
has  an  acid  reaction.  The  bacterium  of  swine  plague,  therefore,  unlike 
that  of  rouget,  is  not  limited  to  slightly  alkaline  media,  but  may  grow  in 
those  that  contain  a  small  portion  of  acid  as  well. 

On  boiled  potato  the  bacterium  grows  very  well.  It  seems  to  be  afar 
1  Hotter  substratum  than  beef  infusion  peptone  gelatine.  The  bacterium 
I'KUiifosts  growth  by  first  staining  the  white  cut  surface  of  the  potato 
at  the  place  of  inoculation  with  a  chocolate  color,  gradually  turning 
({uito  dark  and  spreading  over  the  entire  surface.  In  the  latter  stage 
it  resrnibles  the  discoloration  frequently  observed  on  boiled  potatoes 
si  and  in;;  lor  a  day  or  two.  The  growth  itself  begins  in  the  form  of  small 
round  masses  which  gradually  unite  into  a  patch  ^^"^  to  l"''"  thick.  This 
patch  s])rcads  slowly  by  lateral  extension  and  its  straw-colored,  slightly 
greenish  surface  contrasts  strongly  with  the  dark,  bluish-red  backglbnud 
of  the  potato.  This  description  applies  to  growth  at  a  temperature  of 
65^  to  80^  r.  In  the  incubator,  at  95°  F.,  the  multiplication  was  more 
rapid  and  abundant. 

It  grows  well  in  liquid  and  solid  blood  serum  sterilized  by  discontin- 
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nous  beating  at  58^  C.  In  the  latter  medium  its  growth  remain^  limitcil 
to  the  track  of  the  uecdle,  forming  there  a  cylindrical  body  not  more 
tlian  1™»"  thick  after  a  number  of  weeks.  The  lower,  free  end  of  this 
slender  plug  is  somewhat  enlarged  into  a  knob.  On  the  surface  of  the 
serum  it  spreads  out  as  a  very  thin  whitish  layer.  No  liquefaction  takes 
place. 

Thermal  deaih-i)oint  of  the  sicinc-plague  bacterium. — Four  tubes  were 
exi)osed  to  a  temperature  of  58°  to  GO*^  C.  for  about  two  hours.  They 
contained  liquid  cultures  varying  in  age  from  one  to  four  weeks.  When 
fresh  tubes  were  afterwards  inoculated  from  these,  three  remained 
sterile,  the  fourth  contained  a  bacillus.  It  was  evident  from  this  that 
the  bacterium  had  been  destroyed.  The  presence  of  the  bacillus  may 
be  accounted  for  by  the  water  of  condensation  formed  in  the  upper  por- 
tion of  the  tube  during  the  heating  which  had  washed  down  some  si)orc. 
This  experiment  having  been  made  for  another  purpose,  the  death-point 
was  ajjain  determined  as  follows: 

Two  tabes  each,  of  nutritive  liquiil  (ouo,  iKcat  infusion  with  onc-balf  per  cent. 
Bodium  chloride,  the  other  meat  infusion  with  1  per  cent,  peptone),  wero  inoonlatod 
from  four  pure  liquid  cultures  from  different  aiiinials  and  one,  two,  three,  and  four 
weeks  ohl  rcs])ectively.  Before  inoculating  the  tubes  they  were  raised  to  58°  C. 
After  inoculation  they  wore  exposed,  four  at  a  time  (ouo  from  each  culture),  to  the 
same  tcmpcratuK;  for  ten  minutes,  then  cooled  off  (juickly  in  cold  water.  Seven  tubes 
remained  pennancnlly  clear,  the  roniaining  one,  from  a  culture  three  weeks  old,  be- 
came turbid  on  the  fuurth  day  and  contained  the  bacterium  which  was  introdacod. 

The  thermal  dentli-point  must,  therefore,  beset  down  at  about  63^  O, 
The  fact  that  the  (cultures  of  all  ages  from  one  to  four  weeks  snccumbed 
at  this  toinpernture,  (leinonstrates  the  absence  of  any  resistant  spore 
state,  such  as  that  found  in  bacilhus  subiiUs  and  bacillus  anthracis. 

It  is  a  very  important  point  to  determine  whether  the  virulence  of 
pathogenic  bacteria  is  lost  during  artilicial  cultivation.  To  determine 
this  point  the  following  experiment  deserves  to  be  recorded: 

A  culture  in  beef  infusion  peptone,  made  December  7  from  the  spleen 
of  pig  No.  114,  was  used  to  inoculate  a  potato  December  21  on  which  it 
grew  at  a  temperature  of  65^  to  80^  F.  quite  luxuriantly.  January  6,  one 
month  after  tlie  nncrobe  had  been  taken  from  the  body,  a  liquid  culture 
was  again  prepared  from  the  material  on  the  potato.  On  the  following 
day  three  mice  (Nos.  37, 38, 39)  received  hypodcrmically  7, 5,  and  3  drops, 
respectively,  of  this  liquid  culture.  No.  39  died  January  10.  Bladder 
greatly  distended,  hemorrhagic  spots  over  its  surface.  Slight  ecchy- 
mosis  at  the  point  of  inoculation.  No  bacteria  on  cover-glass  prepa- 
rations of  the  spleen.  As  there  was  some  doubt  about  this  case  no  cult- 
ures were  made.  Nos.  37  and  38  found  dead  January  14,  one  week 
after  inoculation.  Both  had  been  sick  for  several  days  i)revious.  In 
No.  37  tliere  was  a  whitish  degeneration  of  the  muscular  tissue  at  the 
])oint  of  inoculation,  and  slight  injection  of  the  surrounding  vessels. 
Spleen  slightly  enlarged,  almost  bloodless,  friable,  crowded  wiUi  the 
l)a(!terium  of  swine  plague ;  kidneys  congested  and  containing  the  same 
bacteria  in  large  numbers.  In  No.  38  the  lymphatic  glands  of  the  kneo 
fold  very  large ;  spleen  about  1  inch  long,  three-eighths  of  an  inch 
wide,  and  nearly  one-fourth  of  an  inch  thick,  very  dark.  It  might  have 
been  mistaken  for  a  lobe  of  the  liver  it  was  so  large.  The  vessels  of  a 
part  of  the  mesentery  were  distended  with  blood  which  had  infiltrated 
the  tissues  for  a  short  distance  around  them.  The  bacterium  of  Bwiue 
plague  was  found  in  spleen  and  kidneyi^  other  organs  not  examined. 
Lungs  in  i)art  deeply  congested  and  sfmi  in  w.ater.  A  liquid  culture 
from  the  heart's  blood  of  each  was  turbid  next  day  with  the  same  iMuy 
terium  ii\jected« 
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As  mice  seemed  on  the  whole  more  refractory  than  rabbits  or  gninea- 
pigs,  we  inferred  that  the  virus,  thongh  a  month  old,  bad  not  yet  lost 
its  original  pathogenic  power. 

A  large  number  of  problejns  remain  to  bo  solved  concerning  the  mor- 
phology and  biology  of  this  organism.  One  of  the  most  important,  with- 
out doubt,  is  thatof  obtaining  a  vaccine  by  reducing'tho  virulence  of  the 
bacterium  and  maintaining  it  at  a  certain  *'  strength,"  as  has  been  done  in 
the  case  of  anthrax,  and  presumably  rougetj  by  Pasteur  and  his  cola- 
borers.  If  this  problem  shall  ever  bo  solved,  and  it  is  our  intention  to 
undertake  it  immediately,  it  must  be  based  upon  as  large  a  horizon  of 
facts  concerning  the  lite-history  and  physiological  activity  of  the  organ- 
ism as  can  bo  obtained  by  existing  methods.  Wo  are  fully  aware  that 
this  problem  is  an  exceedingly  diQicult  one.  The  difficulty  is  increased 
by  the  i)eculiar  character  of  the  disease  itself,  its  communicability  among 
experimental  animals,  which  require  the  utmost  care,  in  order  to  be 
protected  from  incidental  infection.  Even  when  this  is  exercised  the 
disease  will  sometimes  spring  up  where  least  expected. 

GENEHAL  nfiSUMK  of  the  rUECEDINO  INVESTiaATIONS. 

The  earlier  work  recorded  in  the  preceding  pages  aimed  to  determine 
what  relation  the  bacillus  cultivated  by  Pasteur  as  a  vaccine  for  rouget 
bore  to  the  disease  among  swine  prevailing  in  this  country.  At  that 
^  time  the  bacterium  of  swine  plague  had  not  yet  been  seen  by  us,  owing. 
*  to  the  fact,  determined  later,  that  long-standing,  chronic  cases  of  the  dis- 
ease— the  only  ones  which  had  come  under  our  observation  thus  far — 
were  comparatively  free  from  the  germ  that  had  produced  the  disease. 

The  two  vaccines  prepared  under  the  direction  of  Pasteur  were  care- 
fully examined  microscopically,  by  cultivation  and  inoculation  into 
mice.  The  microbe  therein  contained  was  a  very  small  bacillus,  which 
grew  in  a  characteristic  manner  in  nutritive  gelatine  and  was  fatal  to 
mice.  The  bacilli  were  usually  found  imbedded  within  the  leucocytes  in 
large  numbers.  A  number  of  pigs  inoculated  with  this  vaccine  were 
found  susceptible  to  swine  plague,  for  when  placed  with  diseased  ani- 
mals for  a  short  time  four  out  of  live  contracted  the  disease  and  died. 
In  the  organs  of  these  animals  not  the  bacillus  of  row/je^,  but  a  peculiar 
bacterium,  was  found,  which  was  subsequently  proved  to  be  the  cause 
of  the  disease.  It  is  now  certain  that  rouget  and  swine  plague  are  dif- 
ferent diseases,  produced  by  totally  different  microbes,  and  that  the  em- 
ployment of  Pasteur's  vaccine  is  worse  than  useless,  as  it  not  only  fails 
to  protect  but  may  spread  a  disease  which  we  believe  does  not  exist  in 
this  country. 

The  bacterium  of  swine  plague  proper  was  found,  as  a  rule,  quite 
abundantly  in  the  spleen  of  acute,  rapidly  fatal  cases  by  means  of  cov- 
er glass  preparations.  Occasional!}"  it  was  found  by  this  means  in  lym- 
phatic glands,  while  its  presence  in  nearly  all  viscera  was  demonstrated 
ill  several  instances  bv  the  more  delicate  test  of  cultures.  In  acute 
cases  the  cultures  were  almost  invariably  pure,  whether  liquid  or  solid 
media  were  employed.  In  longstanding  cases  the  cultures  remained 
sterile  when  the  disease  was  mild.  When  ulcerations  were  extensive 
tiiey  were  peopled  with  several  kinds  of  bacteria,  whether  inoculated 
from  the  blood  or  serous  exudates.  From  such  cultures  it  was  very 
difficult  to  isolate  the  specific  bacterium,  owing  to  its  slow  growth  on 
gelatine.  From  two  to  six  pure  cultures  of  the  same  bactrjrium  wxre 
obtained  from  about  fifteen  cases  ot  undoubted  swine  plague.  Its  pres- 
ence in  the  spleen  of  at  least  ten  additional  cases  was  determiiiod  micro- 
scopically. 
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The  bacterium  of  swine  plaijue  hnn  been  fully  described  in  the  pre- 
oiling  pages  as  to  such  i)ropertiL's  which  have  been  Htudied.  It  is  a 
aotile  bactcfriuni,  found  chiefly  in  pairs.  Each  individual  resembh'san 
longated  oval  about  twice  as  long  as  broad,  the  length  Vicing  about 
.U'"  to  1.5'".  It  is  quite  easily  stained  by  tlie  aniline  colors.  It  grows 
eadily  in  neutral,  Mightly  alkaline,  or  acid  infusions  of  meat,  with  or 
rithout  peptone;  more  slowly  iii  nutritivo  gelatino  which  it  dovH  not 
yqucfii.  It  grows  vory  wrll  on  boiled  potato  and  blood  serum,  as  wi'll 
,8  in  milk.  It  vari<\s  sonu*,wlijit  in  size  whun  grown  in  dillerent  media, 
t  is  killed  in  liquid  cultures  by  being  exj)Osed  to  a  temperature  orr>8^ 
).  for  ten  minnt(\s.  Spores  are  i)rol)ably  not  formed.  The  effect  ot* 
>rolonged  drying  has  not  yet  b(»en  dctermineil. 

Of  six  pigs  inocidated  subcutaneously  with  pare  liquid  cultures  of 
his  bacterium,  all  died  of  swine  plague.  In  four  of  these  animals  the 
ame  bacterium,  which  had  been  introduced  into  the  system,  was  ob- 
ained  in  cultures  from  the  spleen  and  heart's  blood.  The  indeutity  of 
he  microbe  from  the  difl'erent  animals  was  determined  microscopically 
)y  culture  methods  and  inoculations.  Of  four  i)igs  fed  with  pure  liquid 
ultures  two  contracted  the  disease'  in  a  very  severe  form.  Ofthcre- 
uaining  two  one  had  I'ailed  to  take  the  disease  when  exposed  before; 
he  other  was  sick  for  a  time  \)\\\  recovered.  In  those  fed,  the  intestines 
rere  most  severely  diseased;  in  those  inoculated hypodermically  there 
vas  in  nu)st  cases  a  liemorrhagie  inflammation  of  the  kidneys. 

A  nnmb<?r  of  pigs  wc^re  fed  with  the  viscera  of  those  which  had  died 
if  swine  i)lague.  They  all  contracted  a  rapidly  fiital  form  of  the  disease, 
nd  the  same  bacterium  was  found  in  the  spleen  and  blood  of  these 
nimals  which  had  been  obtained  from  the.  organs  which  they  had  cou- 
umed. 

Mice  ))roved  quite  susceptible  to  this  bacterium.  In  at  least  twenty 
rhich  died  from  inoculation  the  oval  motih*.  bacterium  was  found. 
?her(i  is  usually  some  local  rea(!Moii  at  the  place  of  inoculation,  inani- 
Bsted  by  a  whitish  appearance  and  a  soft,  triable  condition  of  the  tis- 
ues  involved.  A  very  frequent  lesion  is  the  great,  at  times  enormous, 
nlargement  of  the  spleen,  and  the  enlargenuMit  of  the  glands  iu  the 
nee  fold.  Less  frequently  the  medullary  portion  of  the  kidneys  and 
heluii;»s  are  found  deei)ly  reddened.  Wlien  bits  of  spleen  from  swine 
rere  ])l:iced  umler  the  skin  of  the  back,  the  disease  lasted  from  eight 

0  sixteen  days;  when  cultures  were  injected,  from  Ave  to  eight  days, 
.'his  dillerence  i^,  without  doubt,  due  to  the  difference  in  the  number 
f  bacteria  introdnc(Ml  into  the  system.  In  some  of  the  animals  in 
rhich  the  disease  was  prolonged  bacteria  were  present  in  but  small 
lumbers.  This  may  be  explained  by  regarding  the  animal  as  having 
Iniost  overcome  the  disease.  In  such  cas(^s,  moreover,  the  spleen  was 
xc.eedingly  large,  indicating  a  slow  but  constant  irritation  leading  to 
vi)ertrophy.  Only  a  very  small  ])roportion  of  the  animals  inoculated 
rith  bits  of  si)leen  survived,  while  the  cultures  weiv  invariably  fatal, 
n  a  large  ))roj)ortion  of  (!ases  the  bacterium  was  found  in  the  spleen 
:ver,  ki(iu(\vs,  blood  from  the  heart,  and  lungs. 

In  the  one  rabbit  at  our  (lis|)osal  death  occuiTed  about  four  days  after 
locuhition  with  tlu.»  jjure  culture.     The  bacterium  w:is  shown  present 

1  the  various  internal  organs  by  the  microscoi>e  jind  cultures.  The 
nly  marked  lesions  were  ;i  great  enlargenuuit  and  congestion  of  tlie 
[»h'en  and  hemorrhage  in  the  stomach.  In  two  fjuinca-jyi (jh  ilxa  \\v\x^ 
aused  death  in  three  to  four  days.  The  chief  lesions  were  an  cxtrava- 
at  ion  and  infiltration  of  blood  in  the  connective  and  muscular  tissue 
bout  the  place  of  inoculation,  slowly  invading  the  rest  of  the  bodr. 


BUBEAU  OF  ANDCAL  INDUSTBT.  511 

The  bacterium  was  evidently  multiplying  within  the  blood  vessels  and 
rupturing  them.  The  inoculated  microbe  was  present  in  the  internal 
organs  and  very  abundant  in  the  local  infiltration.  In  pigeons  we  have 
found  that  .75<»«  of  the  culture  fluid  is  almost  invariably  fatal.  With 
smaller  doses  there  may  be  a  very  severe  local  reaction,  terminating  in 
the  formation  of  extensive  sequestra,  or  the  microbe  may  invade  the 
internal  organs.  In  one  case  the  lower  portion  of  the  intestine  was  ex- 
tensively thickened  and  ulcerated.  This  bird  seems  to  bo  on  the  border 
line  of  susceptibility.  Four  fowls  were  insusceptible,  the  injection  of 
cultures  being  followed  by  slight  local  in^mmation  merely. 

In  the  two  sheep  and  a  calf  the  injection  of  pure  cultures  produced 
abscesses  at  the  point  of  inoculation  with  elevation  of  temperature. 

RESULTS  OF  LATEST  INVESTIGATIONS. 

More  than  four  years  ago,*  in  the  study  of  the  subject  of  insuscepti- 
bility to  contagious  diseases,  the  conclusion  was  reached  that  in  those 
diseases  in  which  one  attack  protects  from  the  effects  of  the  contagion 
in  the  future,  the  germs  of  such  maladies  were  only  able  to  multiply- 
in  the  body  of  the  individual  attacked,  because  of  a  poisonous  prin- 
cipal or  substance  which  was  produced  cluriug  the  multiplication  of 
those  germs.  And  also  that,  after  being  exposed  for  a  certain  time  to 
the  influence  of  this  poison,  the  animal  bioplasm  was  no  longer  suffi- 
ciently affected  by  it  to  produce  that  profound  depression  and  modifi- 
cation of  the  vital  activity  which  alone  allowed  the  growth  of  the  pathog- 
enic germs  and  the  consequent  development  of  the  processes  of  disease. 
After  several  series  of  experiments,  made  at  that  time  with  only  nega- 
tive results,  it  become  necessary  to  suspend  these  investigations  until 
points  connected  with  them,  and  which  were  then  obscure,  should  be 
cleared  up,  and  until  it  should  become  possible  to  repeat  the  experi- 
ments under  more  favorable  conditions.  Our  expectations  in  regard  to 
this  important  subject  have  at  last  been  realized  by  the  results  of  ex- 
periments recently  made  in  the  laboratov}^  of  the  Bureau  of  Animal  In- 
dustry. « 

The  bacterium,  which  we  have  lately  discovered  and  which  we  believe 
to  be  the  cause  of  swine  pl.igue,  is  killed  in  liquid  cultures  by  an  ex- 
posure to  58^  C.  for  about  ten  minutes. 

This  method  of  destroying  the  bacterium  in  liquid  cultures  was  re- 
sorted to  in  studying  the  effects  on  pigeons  of  the  chemical  products 
(ptomaines  ?)  formed  by  the  bacteria  in  their  vegetative  state,  and  which 
are  probably  dissolved  in  the  culture  liquid.  The  heated  cultures  ut^etl 
in  thejje  experiments  were  always  tested  by  inoculating  fresh  tubes 
therefr6m,  and,  if  no  growth  followed  this  inoculation,  the  death  of  the 
microbes  was  considered  established. 

It  had  been  previously  determined  that  the  subcutaneous  injection  of 
J5CC  (.n^_  dram)  of  a  liquid  culture  of  the  swine  plague  bacterium  con- 
taining 1  per  cent,  of  peptone  was  invariably  fatal,  in  the  mnjority  of 
l>igeons  within  twenty-four  hours.  One-half  of  this  dose  was  fatal  to  a 
lew  only. 

As  a  preliminary  experiment  four  pigeons  were  inoculated  December 
!Jl,  1885,  with  a  liquid  culture  that  had  been  heated  for  two  hours  at 
.58^  to  GO^  (].  Three  of  these  (Xos.  10, 8,  and  9)  received  simultaneously 
A'%  S''^,  and  1.5^^  of  the  heated  culture,  respectively.  The  fourth  (No. 
7)  received  1.5*^*^  of  the  pure  culture  liquid,  into  which  no  microbes  had 
been  introduced.    No.  1),  the  one  w  hich  had  received  the  largest  dose, 
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was  evidently  sick  the  next  day,  but  slowly  recovered.    The  others  did 
not  show  any  symptoms  of  illness. 

January  11,  tlie  one  which  had  received  a  h^-podcrmic  injection  of  the 
simple  culture  liquid  (No.  7),  and  the  one  which  had  received  the  largest 
dose  of  heated  virus  (No.  9),  received  subcutaneously  about  .73*'*'  ciicii 
of  a  liquid  culture  five  days  old,  which  had  been  ])rcpared  from  a  i)0- 
tato  culture  fifteen  days  old.  It  is  probable  that  this  virus  was  not 
so  stron<:,  therefore,  as  a  more  recent  culture  from  the  ])ig  would  have 
been.  Both  i)ip;eons  were  sick  on  the.  foUowiuj;^  day.  No.  7  died  seven 
days  after  inoculation.  The  bacterium  of  swine  plague  was  found  abun- 
dantly in  the  pectoral  muscle,  in  the  s])lecn,  kidneys,  and  liver  in  mod 
erato  numbers.*  The  other  pi;::eon  (No.  9)  slowly  recovenul,  but  liad 
lost  the  use  of  its  legs.  It  seemed  perfectly  well  wlien  killed,  fifteen 
days  after  inoculation.  It  was  quite  fat,  the  crop  fjiled  with  food.  \\\ 
the  pectorals  were  I'ouiul  imbedded  two  elongateil  masses  of  dead  tissue 
or  sequestra  about  2*^'"  long  and  1*^"^  iu  diameter,  entirely  separatedfrom 
the  sorrounding  tissue  by  a  dense,  smooth  membrane.  In  this  animal 
the  nuiltiplication  of  the  pathogenic  bacteria  was  purely  locjd,  the  re- 
sistcnce  of  the  tissues  being  sufTiciently  ])owcrful  to  confine  and  finally 
destroy  the  bacteria.  The  seque^stra  were  made  uj)  of  dead  muscular 
fibre,  which  was  pale  and  parboiled  in  appearance.  Each  was  envel- 
oped by  a  more  or  less  hyaline  homogeneous  layer.  A  liquid  culture, 
inoculated  with  blood  from  the  heart,  remained  sterile. 

This  experiment  pointed  evidently  to  an  imnuiuity  obtained  from  the 
chemical  products  of  the  baeterium  of  swine  plague.  To  confirm  this 
view  another  experiment  was  made. 

January  21,  three  pigeons  (Nos.  11,  12,  13)  received  hj'podermically 
1.5**^  of  heated  culture  liquid  in  which  the  bactenum  of  swine  plague 
had  multiplied  for  two  weeks,  and  was  then  destroyed  by  exposure  to 
58^  to  GQo  G.  for  several  hours.  A  fourth  pigeon  (No.  14)  was  kept  as  a 
check.  No.  10,  which  had  recciived  .4*^°  of  heated  virus  December  24, 
now  received  a  second  dose,  this  time  of  l.S"'.  For  the  following  three 
or  four  days  all  were  somewhat  ill,  and  remained  rather  quiet,  with 
leatliers  slightly'  ruilled.         * 

January  20,  when  all  seemed  well,  three  of  the  four  (Nos.  10, 11.  and 
12)  received  hyi)odermically  another  dose  of  l.o*'**  of  heated  cultnrc 
li(piiil.  Tiie  other  (No.  13)  had  been  fiercely  attacked  by  its  fellows,  and 
its  head  was  so  injured  that  it  was  thought  best  not  to  give  it  an  iur 
jection  at  this  time,  and  it  was  placed  in  a  spacious  coop  alone.  None 
of  the  birds  seemed  much  aft'ected  by  this  dose. 

February  C,  a  final  injection  was  practiced  upon  the  four,  No.  13  hav- 
ing recovered  from  the  effects  of  its  injuries.  The  dose  was,  as^eforc, 
l.o*'*.    All  seemed  well  a  few  days  later. 

February  13,  one  week  after  the  last  injection,  these  birds  were  in- 
oculated with  strong  virus,  the  quantity  injected  beihg.75<^%  which  had 
hitherto  proved  invariably  fatal,  with  the  single  exception  of  the  bird 
that  had  been  previouely  treated  with  heated  virus.  Those  inoculated 
were  Nos.  10, 11, 12,  and  13,  which  had  received  the  heated  virus,  also  No. 
14,  the  check  pigeon,  which  had  not  been  touched,  and  No.  8,  which  had 
received  a  small  quantity,  S^*'  of  heated  virus,  December  24,  over  fifty 
days  before. 


*  In  tkU  animal  tho  major  part  of  both  poctoriil  muscles  appeared  as  if  tboy  bail 
becuboiLsd;  they  were  whitish,  bloodloss;  tho  libers  could  be  easily  brokeu  nuil 
crnshtd  with  the  forceps.  Tho  muscular  tissuo  surroundiupj  tho  dead  portiou  wa» 
very  dark,  gorged  with  blood.  Tho  liver  was  dark  in  patches ;  splcoQ  and  kidticy 
pale. 
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On  tbo  following  day  tbe  check  pigeon  (No.  14)  was  found  dead;  the 
one  which  had  received  the  smaller  dose  (No.  8)  was  very  ill  and  died  be- 
fore the  next  day.  The  other  pigeons  were  porfectiy  well.  The  effect 
of  this  dose  of  strong  vims,  so  remarkable  on  the  unprotected  pigeons, 
was  even  more  evanescent  than  that  of  the  heated  virus  in  which  all  life 
had  been  destroyed. 

There  can  bo  no  tloiibt,  therefore,  from  this  very  positive  result,  that 
the  pifxeous  had  acquired  an  iraraunity  through  the  effect  upon  the  tis- 
sues of  the  chemical  products  formed  by  the  bacterium  in  the  culture 
liquid. 

A  table  givin.^:  the  dates  of  the  injections  and  the  quanity  introduced 
into  each  animal  is  given  below  : 


1885. 

188G. 

Total 

ofhcntoil 

virus. 

rii;cons. 

Doccra- 
Ler  24. 

Jan  nary 
21. 

Jannary 
20. 

Febru- 
ury  6. 

Febrn- 
ory  13. 

BemarkB. 

Heated 
rlrus. 

Heated 
vlrua. 

Ileatoil 
virua, 

Heated 
virua. 

Strong 
vinu. 

Na  8 

08. 

.8 
.4 

cc. 

.     *c. 

CO. 

ee. 
.75 

.75 
.75 
.75 
.75 
.75 

ee. 

.8 

4.0 
4.5 
4.5 
3.0 

Died  in    fortv-oight    houni 
.  after  ii^eotion  of  strong 

vinw. 
TVcll  February  20. 
Do. 

No.  10.... 
Xo.  11 

1.5 
1.5 
1.5 
L5 

1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

No.  12 

T)o. 

No.  13 

Do. 

Xo.  14 

Died   in   twenty-four  hours 
after  injection  of    strong 
virus. 

In  the  birds  that  died  (Nos.  S  and  14)  the  pectoral  muscles  at  the 
l)lace  of  injection  were  pale  and  friable.  Necrosis  was  already  at  hand. 
The  internal  organs  were  not  macroscopically  altered,  excepting  the 
spleen  of  No.  8,  which  was  enhirged  and  dark.  The  presence  of  the 
bacteriun>  of  swine  plague  in  the  blood  from  the  heart  was  demonstrated 
by  liquid  cultures,  which,  inoculated  with  a  minimum  quantity  of  blood, 
were  turbid  with  this  specific  microboon  the  following  day. 

T^e  conclusions  to  be  drawn  from  this  exi>eriment  we  believe  are  of 
superlative  importance  to  a  correct  understanding  of  the  phenomena  of 
contagious  diseases,  and  the  methods  b^'  which  these  diseases  are  to  be 
combated.  They  probably  api)ly  to  all  bacterial  plagues  of  men  and  an- 
imals in  wh'ich  one  attack  confers  immunity  from  the  effects  of  that  par- 
ticular  virus  in  the  future.    These  conclusions  are: 

(1)  Immunity  is  the  result  of  the  exposure  of  the  bioplasm  of  the  ani- 
mal body  to  tlie  chemical  products  of  the  growth  of  the  specific  microbes 
which  constitute  the  virus  of  couta-gious  fevers. 

(2)  These  particular  chemical  products  are  produced  by  the  growth 
ot*  the  microbes  in  suitable  culture  liquids  in  the  laboratory,  as  well  as 
;u  the  liquids  and  tissues  of  the  body. 

(3)  Immunity  may  be  ])roduccd  by  introducing  into  the  animal  body 
such  chemical  products  that  have  been  produced  in  the  laboratory. 

THE  DISEASE  AS   OBSERVED  IN   SWINE. 

Sljmpioms  during  life, — The  disease  may  last  from  a  few  hours  to  four 
weeks  in  fatal  cases.    Quite  frequently  animals  will  die  very  suddenly 
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without  warning.  Some  of  these  cases  (pig  Ko.  94)  present  the  hemor- 
rhagic type  of  the  disease  very  distinctly.  In  the  majority  of  cases  which 
came  under  our  observation  recently,  the  disease  lasted  from  one  to  two 
weeks.  The  most  prominent  symi)toms  are  those  of  great  debility  ami 
capricious  appetite.  Tu  about  one-half  of  the  cases,  diarrhea  set  in  after 
three  or  four  days.  The  feces  are  usually  liquid,  at  times  blood-stained. 
In  those  cases  where  ulceration  is  extensive,  diarrhea  is  always  presuut. 
The  rectal  temperature  is  usually  high,  but  variable  and  not  at  all  reli- 
able as  a  means  of  determining  the  intensity  of  the  disease. 

Lesions  ohffcrved  afto'  death. — Discoloration  or  reddening  of  the  skin  is 
quite  rare.  When  present,  it  is  usually  found  about  the  genitals  in  both 
sexes.  The  subcutaneous  fatty  tissue  is  frequently  of  a  diffuse  redness 
and  rarely  studded  with  small  extravasations. 

The  i)eritoneal  cavity  usually  contains  more  or  less  straw-colored  se- 
rum in  aclvjinced  cases.  Iii  tho.se  which  die  quite  suddenly  serous 
ellusions  are  absent.  The  coils  of  the  intestine  are  now  and  then  cov- 
ered with  a  few  fibrinous,  stringy  coagula,  indicating  slight  peritonitis. 
Beneath  the  serous  covering  of  the  intestines  extravasations  of  blood 
are  quite  common  in  very  acute  cases.  They  are  most  frequently  en- 
countered on  the  large  intestine  throughout  its  entire  length  cr  limited 
to  the  cjecum.  Occ:i*^i(>i«5illy  a  Hnv  coils  of  the  ileum  are  covered  with 
punctiform  ecchynioses.  They  are  found  now  and  then  on  the  stomach. 
Only  once  did  we  see  large  ecchymoses  in  the  fatty  tissue  surrounding 
the  kidney. 

The  spleen  is  usually  considerably  swollen,  dark,  gorged  witli  blood, 
and  very  i'riable.  On  its  surfaces  and  borders,  in  acute  cases,  raised 
blood-red  points  are  frequently  encountered.  The  liver  is  sometimes 
enlarged,  sometimes  highly  congested,  and  is  found  quite  pale  at  other 
limes.  Occasionally  its  surface  is  mottled  with  pale  greenish  patches. 
The  kidneys  are  more  or  less  changed.  In  those  animals  inoculated  hy- 
podermicaliy  as  well  as  in  a  few  others,  they  were  very  large.  Fre- 
quently tlie  surface  is  dotted  with  a  variable  number  of  dark-red  points, 
is  commonly  much  congested;  even  the  tips  of  the  papillse  may  assume 
a  dusky  hue.  The  cortical  portion  in  some  cases  is  the  seat  of  a  hemor- 
rhagic iutiannnation.  On  sertiou  it  is  dotted  with  closely  set,  dark-red 
points,  probably  the  glomeruli  in  a  state  of  extreme  engorgement. 

TliL*  heart  is  but  slightly  aflecti*d.  The  i)ericardium  is  always  more 
or  less  distended  with  tiuid.  In  acute*  cases  a  variable  number  of 
punctiform  and  larger  extravasations  are  present  beneath  the  epicar- 
dium  of  the  auricular  appendages.  More  rarely  a  few  are  found  beneath 
the  endocardium  of  the  ventricles.  The  right  side  is,  a«  a  rule,  dis- 
tended  with  a  dark  coagulum  and  left  nearly  empty. 

Tlie  lungs  are  in  many  cases  normal,  both  in  cases  of  rapid  death  and 
l)rotracteil  disease?.  We  have  seen  many  cases  in  which  perfectly  sound 
lungs  accompanied  extensively  ulcerated  intestines.  In  a  moderate 
number  of  acute,  virulent  cases,  the  lungs  are.  In  general,  collapsed  and 
pale.  Under  the  pleura,  however,  there  are  seen  small  patches  of  21 
dark  red  color,  which  correspond  to  limited  regions  of  dark  hejiatized 
tissue  not  much  jnore  than  one-quarter  inch  in  diameter.  These  foci 
are  always  Ibund  throughout  the  lung  tissue  in  greater  or  less  abun- 
dance, in  the  advanced  stages  of  chronic  swine  i)lague,  the  major  part 
of  the  lungs  may  be  comt)letely  hepatized.  This  condition  we  have 
found  but  rarely,  and  may  depend  on  circumstances  not  yet  clc-arly  un- 
derstood. 

The  lymphatic  glands  are  always  more  or  less  affected^  those  of  the 
^Uorax  as  well  as  those  of  the  abdomen.    The  glands  at  tee  root  of  the 
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mesentery  are  very  much  thickened  and  confluent,  mottled  red,  and 
whitish;  the  medullary  portion  is  commonly  reddened,  the  cortex  more 
frequently  gorged  with  blood.  The  glands  imbedded  betwecui  the  coils 
of  the  large  intestine  are  usually  ot*  a  very  dark  red.  When  these 
coils  are  torn  apart,  the  glands  are  brought  to  view  as  isolated,  beau- 
shaped  bodies,  their  dark,  blood-red  color  contrasting  markedly  with 
the  adjacent  paler,  flesh-colored  serosa.  This  congestion  prevails 
tliroughout  the  gland-tissue.  On  section  the  knife  becomes  covereil 
with  blood.  This  description  applies  equally  well  to  the  glands  in  the 
region  of  the  stomach,  the  paler  inguiiials,  the  bronchial,  a«d  mediasti- 
nal glands.  In  chronic  cases,  which  have  lasted  from  three  to  four 
weeks,  the  lymphatics  are  usually  large,  but  very  pale  and  tough  ou 
section. 

The  intestinal  tract  is  ordinarily  the  seat  of  the  most  severe  lesions. 
In. the  stoumch  the  fundus  or  most  dependent  portion  is  deeply  reddened, 
often  blackish  in  color,  depending  on  the  amount  of  extravasated  blooil. 
Occasionally  clots  of  blood  are  found  forming  a  coating  around  the  food. 
In  older  cases  the  inflammation  may  be  absent  or  replaced  by  isolated 
ulcers.  The  duodenum  is  rai*ely  afl'ecte<l.  The  jejunum  seems  to  enjoy 
a  still  greater  immunit}'.  The  ileum  is  less  exempt  from  iiathological 
changes,  which  seem  to  be  })roi)ortional  to  the  extent  and  severity  of 
the  lesions  found  in  the  adjoining  large  intestine,  \vhich  will  I  first 
described. 

In  cases  of  sudden  death  the  mucous  membrane  of  the  large  intes- 
tine is  deeply  congested  throughout.  In  a  comparatively  small  num- 
ber of  cases  this  inflammation  is  limited  to  the  mucous  membrane  on 
and  around  the  ileo-ciecal  valve.  At  the  base  of  this  valve  there  is  a 
])atch  in  which  are  imbeddetl  the  flasksha[H»d  glands  described  by 
Klein.  The  mouths  of  these  may  be  plugged  with  mucus,  and  there 
nuiy  be,  in  addition,  yellowish  points  and  i)atches  on  the  valve  (the  be- 
ginnings of  ulceration),  imbedded  in  a  livid  membrane.  WhLMi  the  large 
intestine  is  deeply  congested,  i)oints  of  blood  extravasation  are  usually 
present,  and  the  redness  itself  may  bo  made  up  of  aggregations  of 
dark  points.  Clots  of  blood  are  occiisiomvUy  found  aniong  the  feces, 
which  may  themselves  consist  of  altered  blood.  In  more  fidvajiced 
cases,  pigment  spots  are  occasionally  found  in  lines  and  groups.  These 
spots  may  be  surrounded  by  a  yellowish,  necrosed  border.  Such  be- 
ginning ulcerations  are  not  frequent.  The  black  blood-clot,  surrounded 
l)y  a  zone  of  yellow,  necrosed  tissue,  suggests  the  genesis  of  ulcers  from 
hemorrhagic  foci.  In  still  older  ctises  the  dark  red  mend)rane  is  stud- 
ded with  dirty,  yellowish  excrescences  or  ulcers,  varying  from  one-ei;:hth 
to  1  inch  in  diameter.  In  cases  of  very  protracted  disease,  the  inflam- 
matory redness  of  the  membrane  iuis  subsided,  leaving  the  roundish, 
button-like  uIctTs  ui)c»n  a  pale  background  (Plate  I),  or  large  areas  iL»ay 
be  covered  with  a  continuous,  ragged  mass  of  dead  tissue. 

I.esions  of  the  ileum  are  either  entirely  absent  or  limited  to  areas  of 
I'Ctil'orm,  reddtMiing  with  ottcasinnal  extravasations.  In  the  avcrag(i 
i..vi«oi'  swine  plague  there  is  an  abiui)t  change  observable  when  the 
Naive  is  slit  oi)en,  the  dark,  injected,  brownish,  ulcerated  membrane  of 
tlie  ciecum  on  tiie  one  side,  the  i)ale  mucosa  of  the  ileum  on  the  other, 
separated  bv  the  free  boriler  of  the  valve.  In  but  three  of  about  fiftv 
eases  did  we  lind  uleeration.  These  are  fully  described  in  the  preeed- 
ii;g  pages  (pigs  Nos.  105,  J  10,  145).  In  two  of  these  (Nos.  110,  145)  the 
disease*  was  produced  by  inoculating  and  feeding  i)ure  cultures  of  the 
l^acteriuni  of  swine  plague.  We  lay  some  stress  upon  this  fact,  as  it 
may  eventually  prove  the  means  of  distinguishing  this  disease  from 
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rougetj  which  prevails  abroad,  but  most  i)robably  docs  not  exist  in  this 
country. 

/Swine  plague  and  typhoid  fever. — Keceiit  investigations*  Lave  showu 
quite  conclusively  that  there  is  constantly  present  in  the  internal  or- 
gans of  persons  who  have  died  of  typhoid  fever  a  short  bacillus,  about 
three  times  as  long  as  thick,  equivalent  in  len<;th  to  one-third  the  diame- 
ter of  a  red  blood  corpuscle  (about  2.3  micromillimeters).  This  bacillus  is 
spore-bearing,  and  does  not  stain  so  readily  as  most  bacteria.  Ifc  is  mo- 
tile, but  does  not  liquefy  gelatine.  It  grows  on  potato  and  in  blo<xl 
serum.  Injected  into  rabbits,  mice,  guinea-pigs,  and  i)igeons  it  produces 
no  effect  whatever.  In  comparing  with  this  organism  the  bacterium  of 
swine  plague  we  are  at  onco  set  at  rest  as  to  the  non-identity  of  the  two 
diseases.  These  organisms  resemble  each  other  in  that  both  are  motile 
and  fail  to  liquefy  gelatine.  They  differ  in  size,  in  the  habit  of  formiii*r 
spores,  and  in  the  manner  of  growing  on  potato.  More  important  than 
this,  however,  is  the  difference  in  the  effect  on  the  lower  animals.  The 
bacterium  of  swine  plague  is  fatal  to  guinea-pigs,  rabbits,  mice,  and  pig- 
eons, in  the  order  named.  The  bacilhis  of  typhoid  fever  has  no  effect  on 
these  animals.  What  the  effect  of  the  bacterium  of  swine  plague  would 
be  in  the  alimentary  canal  of  man  is  a  matter  of  extreme  importance  to 
the  public  health,  but  cannot  be  determined  exi)erimentally  from  the 
nature  of  the  case.  That  it  would  have  some  disturbing  eO'ect  is  highly 
probable. 

OTHER  INVESTIGATIONS  OF  ROUGET  AND  SWINE  PLAOUE. 

In  Pasteur's  first  communication  on  rougct  (Compies  ItenduSj  1882, 
XCV,  pp.  1120, 1121)  he  describes  as  the  cause  of  the  diseiise  a  microbe 
having  the  form  of  a  figure-of-eight  and  resembling  the  microbe  of  fowl 
cholera,  but  smaller  and  less  easily  seen.  He  speaivS  of  it  as  being  easily 
cultivated.  It  kills  nibbits  and  sheep,  but  has  no  effect  on  fowls.  In  a 
second  communication,  made  about  a  year  later  (Loc,  cit.j  18S3,  XCVll, 
pp.  llG3-lIC9),he  confirms  the  statements  made  in  the  ])receding  commu- 
nication and  describes  the  methods  which  he  adopted  to  obtain  an  atten- 
uated virus  or  vaccine.  If  a  series  of  pigeons,  which  are  susceptible  to 
the  virus,  be  inoculated,  one  from  the  other,  the  virus  obtaineil  from  the 
hist  pigeon  is  more  i)0tent  than  that  derived  from  swine.  If,  in  the  same 
way,  a  series  of  rabbits  be  inoculated,  the  virus  from  the  last  animal  of 
the  series  is  much  weaker  than  the  original  virus  from  swine,  and  when 
the  latter  are  inoculated  with  it  they  do  not  die,  but  are  made  sick,  and 
lienceforth  are  ])rotected  from  the  disease,  or,  in  other  words,  vaccinated. 
It  is  established  beyond  a  doubt  by  our  own  in  vt\stigations  and  those  of 
others  during  the  past  year  liiat  the  microbe  looked  upon  by  Pasteur  as 
the  cause  of  the  disease,  and  cultivated  for  purposes  of  vaccination,  is  a 
bacillus  which  cannot  be  described  as  a  figure-of  eight  form  by  any  moans. 
It  would  be  interesting  to  know  whether  the  original  microbe  discovered 
by  Thuillier  is  not  really  identical  with  the  form  which  we  have  described 
as  being  the  cause  of  swine  i)lague,  and  which  in  general  apxiea-rs  under 
the  form  of  atigure-ofeight  when  obtained  directly  from  the  spleen  and 
properly  stained.  It  remains  still  to  be  determined  whether  the  diseases 
known  as  rouget  and  swine  i)lague  exist  together  on  the  continent.  If 
they  do  it  is  highly  probable  that  l^isteur  has  studied  two  microbes,  the 

'Guf^ky:  Znr  JEliologio  dcs  Abdominalif/phus.    Miitheilungen  a.  d.  KaUerliohen  C7e- 
sundheitsamte.    Bd.  11^  8.  37:;^. 
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bacterium  of  swine-plague  corresponding  to  the  form  which  he  first  de- 
scribed.* It  is  idle,  however,  to  speculate  whether  Pasteur  actually 
studied  two  kinds  of  microbes  until  wo  know  whether  the  form  of  swine 
plague  prevailing  in  this  country  exists  in  Frauce  also.  Klein's  exhaust- 
ive report  on  swine  plague  (Seventh  Annual  Keport  of  the  Local  Gov- 
ernment Board,  1877-'78,  supplement,  pp.  1G8-28I),  though  excellent 
as  regards  histological  and  pathological  details,  need  not  be  considered 
here,  as  the  methods  adopted  in  the  bacteriological  investigations  were 
such  as  cannot  command  our  confidence  to  day.  We  have  already 
pointed  out  the  fact  that  in  advanced  cases  of  swine  plague  the  perito- 
neal cavity,  thoracic  cavity,  and  even  blood  taken  from  the  heart  con- 
tain various  kinds  of  bacteria.  This  fact  Klein  did  not  perceive,  nor 
does  he  mention  it  in  a  more  recent  i^ublication.  Suffice  it  to  state  that 
he  failed  to  cultivate  or  detect  any  bacilli  in  the  spleen  of  animals  suf- 
fering from  swine  plague  {Op.  eit,  p.  219).  Our  own  investigations  show 
that  the  spleen  contains  the  bacterium  of  swine  plague,  excepting  in 
cases  of  long  standing  disease. 

In  the  more  recent  article  mentioned  above  ( Arch.  f.  path,  Anat.^  XGV, 
1881,  pp.  4fi8-185),  Klein  describes  a  new  scries  of  experiments  on  swine 
plague  in  which  he  lixils  to  produce  the  disease  in  pigeons,  and  regards 
Pasteur's  cultures  contaminated  with  the  microbe  of  fowl-cholera,  be- 
cause the  latter  considered  pigeons  susceptible.  It  is  now  evident  that 
Pasteur  at  that  time  was  cultivating  the  bacillus  of  rougctj  which  is  fatal 
to  pigeons.  Klein  describes  in  this  article  a  new  organism,  differing 
from  the  spore-bearing  leptothrix-like  bacillus  first  described  by  him, 
which  was,  without  doubt,  some  contaminating  microbe,  although  he 
fails  to  perceive  or  acknowledge  the  difference.  The  new  organism,  as 
far  as  wo  can  gather  from  the  text,  resembles  somewhat  the  one  de- 
scribed in  the  preceding  pages.  It  is  motile,  from  1  to  5  micromilli- 
meters  long,  but  is  spore-bearing,  a  characteristic  which  the  bacterium 
of  swine-plague  seems  to  lack.  In  cultures  it  is  commonly  2  to  3  micro- 
nuUimcters  long,  and  appears  either  isolated,  in  pairs  or  in  chains  of 
three.  According  to  his  statement  pigeons  are  wholly  insusceptible  to 
it.  He,  however,  failed  to  define  the  characters  more  minutely  by  cul- 
tivation on  different  substrata,  so  that  we  are  left  in  doubt  whether  the 
microbe  liquefies  gelatine  or  not,  whether  it  multiplies  on  potato  or  in 
milk,  and  whether  the  liquid  cultures  made  did  actually  contain  but 
one  kind  of  microbe. 

The  most  recent  investigations  in  Germany  t  concern  themselves 
chiefly  with  the  disease  termed  Eothlanf  and  identical  with  rovget  in 
France.  There  is  a  tacit  assumption  that  this  disease  and  the  one  de- 
scribed by  Klein  as  pneurao-enteritis  (which  is  the  disease  prevailing  in 
this  country)  are  identical.  It  is  hoped  that  in  the  preceding  pages  the 
radical  dillercnco  between  these  diseases  has  been  permanently  estab- 
lislied.  There  seems  at  present  no  reason  for  doubting  the  results  of 
the  foreign  investigations  which  regard  the  delicate  bacillus,  cultivated 
as  a  vaccine  by  l^asteur,  as  the  cause  of  rouget  or  Rothlavf.  In  en- 
deavoring to  obtain  from  descriptions  a  clear  idea  of  this  disease  as  it 
exists  on  the  continent,  we  have  found  many  lesions  common  to  the  two 

*  rroni  our  own  experiments  but  a  small  portion  of  pij^eons  seem  susceptible  to  the 
virus  of  tlie  swine  pla^^ue  introduced  l)eneatli  the  skiu  iu  viinute  doses,  while  they  in- 
variably succninb  to  the  baciUus  of  rouget. 

t  Lollier:  lixpcrimenteUe  Unicrsuchnngen  Uber  Schtceine-Rothlauf,  Arheiteti  a.  d.  Kaiser- 
lichen  Gesuvdhtita  amir,  Ei-ster  Baud.  S.  46.  Schiitz :  Uther  den  Uoihlauf  der  Schweine 
und  die  Impfuvg  desselheuy  Op.  cit.^  S.  50.  Lydtin  u.  Schotteliua:  JJer  RotUlauf  der 
Schweine,  seine  EnUiehung  una  VmrhiitunQt  1S65. 
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diseascfl,  but  the  characteristic  changes  almost  invariably  found  in  the 
]\\yiX^)  intostiiu*  aie  not  mentioned  at  all  by  Lofflcr.  The  descriptions 
«;iveii  by  Lydtin  and  Schottelius  leave  us  in  doubt  wliether  they  did  not 
aetnally  study  the  two  diseases  at  the  same  time.  The  presence  of 
swino  [)lague  in  Enp^iaud  wduhl  naturally  lead  us  to  inter  its  existence 
on  the  coi»tinent. 

In  tlie  animals  examineil  by  lioilier  in  the  years  1SS2  and  1883,  tli^i 
line  bacilli  were  found  constantly  present  in  the  skin  and  internal  or- 
frans.  I\[ice  and  rabbits  usually  sncciunbed  to  the  inoculations,  but  pigs 
thtunselvi's  failed  to  contract  the  disease  when  inoculated.  The  post 
mortem  of  a  pi^^  which  was  iiHt'cted  with  the  disease  and  killed  by  bleed- 
ing is  given  by  him  as  follows: 

Tho  skin  of  tlio  oiitiiv  ab<lonu;i],  more  obix'ciully  in  the  axilla  uud  inl(uiDalm);ionf^ 
inl<Mis«*ly  riMldent'd.  Lungs  of  u  rosy  hue.  Pliaiyux  bluisli-rcil ;  owns  in  tbo  tuubilH. 
Si»li*en  inihTCed,  ilark  lnowni.sh-nMl,  tougli.  Mucous  nierubrann  of  the  Htomach  and 
small  int^'stinc  n'd<I(*ni'd,  with  nuiri»»rou.sft'cliynios<.*8.  Folliclos  enlarged,  ^rescnteric 
^hinds  luownif^h-nMl,  considerably  lunn*tled,  and  studded  with  Uenioirliagic  9pot(*. 
Parcncbynia  of  kidney  chan<!jc<l.  noncath  o-ansulo,  art  well  as  in  tbe  interior,  nuuior- 
ous  hi'morrbaues.     ]'arenchynia  of  liver  slightly  clouded. 

W<>i  nnss  here  any  lesions  of  the  larftc  intestine  almost  invariably 
found  by  us  and  carefully  described  by  Klein. 

In  another  pi^  Lcilller  (/.  c,  ]).  52),  found  extremely  small,  ovoid  bac- 
teria, recalling  the  organisms  causing  sey)ticaMniaiii  rabbits,  especially 
tho.s<3  forms  in  process  of  division,  although  they  were  but  half  as  large. 
These  bacteria  were  obtained  in  a  pure  state  from  the  skin,  liver,  and 
kidneys.  The  post  ?Morfcw  appeartinces  were  as  follows:  Skin  of  the 
abdouien,  of  the  genital  organs,  and  neck  livid,  red.  Enormous  oedema 
of  the  skin  of  the  neck.  Pharynx  reddenetl  and  swollen.  Mucous  mem- 
brane of  larynx  and  trachea  intensely  dark  red.  fjungs  and  heart  but 
slightly  affected.  Parenchyma  of  liver  and  kidney  clouded.  Mucous 
membrane  of  stomach  and  beginning  of  duodenum  intensely  reddened. 
Intestine  clsewhen*  normal.  Mesenteric  ghuids  not  enlarged.  Inocu- 
lations with  portions  of  the  (cdomatous  skin,  liver,  and  kidney  produced 
speedy  death  in  rabbits,  jnice,  ;'.iid  guinea-])igs.  The  virus  differed  in 
this  respect  from  that  of  rougvt^  which  <loes  not  atfect  the  latter.  The 
most  prominent  lesion  in  all  cases  was  an  extensive  (edema  of  the  sub- 
cutaneous connective  tissue.  This  organism,  cultivated  through  many 
generations  on  g(»latine,  was  found  fatal  to  t  hese  same  animals  six  months 
later.  Of  t  wo  i)igs,  inoculated  on  abdomen  an<l  thigh  at  the  same  time, 
on<».  died  within  forty-eight  hours  with  enormous  (iHlema  of  the  subcu- 
taneous tissue.  The  other  ])ig  remained  healthy.  The  eflects  of  this 
ovoid  bacterium  on  guinea-pigs  seem  to  be  identical  with  tiiose  produced 
by  the  bacterium  of  swine  plague.  The  disease,  however,  is  clearly  di.^- 
tinct  from  swine  plague. 

The  c^\]>erimcnts  of  Bchiitz  confirm  those  of  Loftier  as  to  the  relation 
of  the  fine  bacillus  to  rovget,  lie  produced  the  disease  in  two  pigs  by 
inoculation.  One  of  tliem  (female)  received  the  entire  contents  of  a 
Pravaz  syringe  subcuta]UM)usly  on  tin*  inr.er  asi)ect  of  the  thigh.  The 
other  (castrated  male)  wasinoe.uIat«'il  by  simi>ly  ])ricking  the  skin  down 
to  the  subcutis  live  times  with  a  lUH'dh^  of  the  syringe  used  in  the  pr<^- 
vious  injection. 

At  the  end  of  tlie  second  <lay  the.  tempeiature  of  both  slightly  elo- 
vated.  On  tlu^  morning  of  the  third  day  they  refused  their  food  and 
were  very  weak.  The  skin  of  the  ].ig  inoculated  with  the  pricks  of  the 
needle  was  faintly  redden«'d  evcTywhere,  in  some  places  quite  markedly 
so.    Tressuni  effaced  the  <-olor  for  a  luimient.    The  animal  receiving  the 
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larger  doso  had  no  marked  diBcoIoratiou  of  tbe  skin.  This  animal  died 
at  the  end  of  the  third  day.  The  post  mortem^  mad&  on  the  follo\iring 
day,  gave,  in  brief,  the  following :  Bluish  discoloration  of  the  skin, 
serous  effusions  into  the  peritoneal  and  pleural  cavities.  More  or  less 
reddening  of  the  mucous  membrane  of  stomach  and  intestine,  large  and 
small,  with  occasional  hemorrhagic  spots.  Bacilli  present  in  the  serous 
exudates,  in  the  blood,  liver,  kidneys,  and  lymphatic  glands  in  moderate 
number,  very  abundant  in  lungs  and  spleen.  The  other  animal  died  a 
(lay  later.  The  lesions  were  very  much  the  same,  excepting  that  there 
were  hemorrhagic  spots  and  patches  beneath  the  endocardium  of  the 
left  heart. 

The  same  investigator  also  produced  the  disease  in  mice,  pigeons, 
aud  a  rabbit.  In  the  latter  animal  it  assumed  the  form  of  a  local  ery- 
sipelas at  first,  leading  finally  to  death.  In  a  more  recent  article  {Arch, 
f.  wiss.  u.prakt,  Thierheilkundey  188C,  XII,  30-53)  he  gives  the  autopsy 
notes  of  seven  pigs  which  died  of  rouget.  In  summing  up  these  cases 
ho  says  (page  44) : 

In  all  animals  thero  wero  dlAeaaeil  the  Btomaoli,  the  iutestinal  canal  (tho  solitary 
follicles  and  Payer's  patches),  the  mesenteric  glands,  the  spleen,  liver,  kidneys,  the 
heart,  and  the  skin. 

In  the  notes  of  individual  cases  we  observe  that  the  skin  was  invari- 
ably bluish  red.  In  tbe  iutestinc  ulcerations  were  absent,  the  large 
intestine  being  nearly  normal  in  every  case.  In  the  blood  and  spleen 
the  fine  rovget  bacilli  were  found  in  all  cases  on  cover-glass  prepara- 
tions. 

Tlio  latest  and  most  exhaustive  work  on  rougety  in  connection  with 
extensive  experiments  with  Pasteur's  vaccine,  is  that  of  Lydtin  and 
Schottelius.    (Op,  cit) 

They  find  that  animals  that  succumb  to  vaccination  present  lesions 
markedly  difl'erent  from  those  which  die  of  spontaneous  infection.  We 
quote  from  page  21  concerning  the  intestinal  lesions  in  spontaneous 
cases  (Lydtin): 

The  solitary  follicles,  as  well  as  Peyer*s  patches,  apj>ear  (^uito  distinct,  espeoiaUy 
near  the  posterior  extrondtv  of  tho  small  intestine.  Sometimes  they  have  dropped 
out.  so  that  real  intestinal  ulcers,  especially  in  the  region  of  tho  ileo-oteoal  valve  are 
pr(^st;nt,  but  only  in  small  number.  The  contents  of  tho  large  intestine  are  either 
Holid,  or  if  this  bo  not  the  case,  hLackish,  duid,  resembling  wagon  grease.  Tbe  mucous 
meinbrane  is  also  swollen,  diffusely  reddened  in  spots  or  patches.  In  many  places 
it  seems  corrodf.d,  brownish,  and  deprived  of  its  epithelium. 

There  is  no  mention  of  ulceration  in  the  large  intestine.  In  the  ani- 
mals which  died  from  the  effects  of  inoculation  with  Pasteur's  vaccine 
fO  out  of  119)  Dr.  Schottelius  determines  (p.  206)  that  "the  mucosa  of 
the  intestinal  canal  is  not  altered.  It  is  covered  with  intestinal  mucus 
and  normal  feces  and  is  pale,  witb  tbe  exception  of  a  faint  reddening 
iioar  the  ileo-caH^al  valvo.'^ 

In  the  autopsy  notes  of  a  pig  infect(id  in  the  natural  way  the  same 
antlior  (p.  209)  aescribes  an  extensive  swelling  and  ulceration  of  Peyer's 
]);itchos  and  tlie  solitary  follicles  of  the  lower  portion  of  the  ileum: 
''  SucU  ulcers  are  also  found  in  the  upper  portion  of  the  large  intestine, 
proceeding  from  solitary  follicles,  hence  correspondingly  smaller  and 
circular.''  We  have  already  called  attention  to  tho  fact  that  in  swine 
I)lague  the  ileum  is  rartjly  intplicate<l,  and  only  in  tho  severest  cases,  and 
that  the  ulcerations  in  tbe  large  intestine  are  not  confined  to  lymphatic 
follicles,  but  may  involve  the  entire  surface.  This  latter  fact  was  pointed 
out  by  Klein.  Fie  also  states  that  he  saw  in  but  one  case  out  of  fifty 
two  deep  ulcers  in  the  ileum. 
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Whether  the  ulceration  of  the  lymphatic  structures  in  tlie  ileum,  on 
the  one  hand,  and  the  necrosis  of  the  mucous  membrane  of  the  large 
intestine  on  the  other,  are  differential  characters  in  the  two  diseases, 
still  remains  to  be  determined.  In  connection  with  the  bacteriological 
investigations,  Schottelius  finds  in  cases  of  swine  plague  besides  the 
fine  bacillus,  a  larger  one  always  present,  resembling  ^oci'ZZiw  subtilis, 
and  without  the  power  of  movement.  Tliis  microbe  grew  quite  well 
on  gelatine  and  had  no  effect  on  mice,  rabbits,  and  pigs.  Its  pres- 
ence is  explained  by  the  author  as  being  due  to  the  ulcerations  in  tlie 
intestine  through  which  it  enters  the  system  during  life.  Our  own 
experience  in  dealing  with  swine  plague  is  thus  strikingly  confirmcil. 
We  encountered  not  one  and  the  same  microbe,  but  many  and  different 
forms  in  the  blood  as  well  as  in  the  serous  exudates  of  chronic  cases. 

The  investigations  of  Cornevin  {Premiere  etudes  sur  le  rouget  du  pore, 
1885)  are  marred  by  a  want  of  precision  in  describing  the  specillc  mi- 
crobe. If  Cornevin  had  applied  the  recent  methods  of  culture  by  which 
bacteria  maybe  well  characterized,  some  light  might  have  been  shed  on 
the  question  whether  both  rouget  and  swine  plague  or  rouget  alone  pro- 
vail  in  France.  We  limit  ourselves  to  quoting  all  that  is  stated  con- 
cerning the  microbe  of  rouget  in  his  monograph  : 

If  a  drop  of  culture  liquid  from  an  advanced  generation  (generation  4lev4e)  is  ex- 
amined microBCOiiically,  it  is  found  to  Contain  largo  numbers  of  Hue  granmatioDS, 
pnnctifonn,  or  in  the  form  of  a  iigure-of-eight,  relrangont,  slightly  motile,  chiefly 
isolated,  some  united  in  pairs,  threes,  or  fours.  These  granulations  or  oocci,  which  we 
have  already  seen  in  the  blood,  are  the  agents  of  the  virulence,  the  specific  microbes  of 
rouget. 

In  a  series  of  generations  t»  viirOf  their  form,  onyinally  varied,  becomes  regular  and 
their  dimensions  uniform.  In  these  conditions  their  multiplication  seems  to  take  place 
only  by  budding  ;  ou  the  side  of  the  micrococcus  there  appears  a  bud  which  grows, 
and  finally  separates  to  undergo  in  turn  the  same  process. 

But  if  the  exarainatiou  is  made  on  recent  cultures,  particularly  those  inoculated 
with  products  from  rabbit  or  rat,  or  with  those  from  a  pigeon  affected  with  chronic 
rougetf  one  perceives  rods,  motile,  short,  with  rounded  extremities  mingled  with  punc- 
tiform  organisms. 

From  this  description  one  might  be  induced  to  infer  that  Cornevin 
had  under  observation  the  bacterium  of  swine  plague,  rather  than  the 
bacillus  of  rouget.  The  absence  of  any  other  biological  facts,  how.ever. 
makes  any  conclusion  hazardous.  Moreover  the  budding  of  micrococci 
must  be  looked  upon  with  suspicion. 

M.  Baillet  (Recherclies  sur  le  rouget  oic  mal  rouge  du  pore.  Becueil  de 
Medecine  Yetcrinaire^  1884,  p.  369),  who  also  studied  rouget  in  France, 
describes  the  microbe  as  being  ''  in  two  oval  sections,  united  in  such  a 
manner  to  give  the  whole  the  form  of  a  figure  S.''  He  speaks  of  it  as 
being  '^  endowed  with  great  mobility."  Here,  again,  w^e  are  reminded  of 
the  bacterium  of  swine  plague,  but  this  meager  statement  might  describe 
a  number  of  forms,  including  hact^irium  iermo.  Baillet  succeeded  in  pro- 
ducing some  disease  in  two  guinea-pigs  by  inoculating  cultures  of  this 
microbe.  Death  took  place  in  ten  days.  The  autopsy  showed  "  con- 
gestion of  liver  and  lungs,  reddening  of  the  intestinal  mucosa ;  a  con- 
gested state  of  the  ganglia,  and  an  injection  of  the  peritoneum  and  the 
pleura,  characteristic  of  mal  rouge.^  Three  rabbits,  one  dog,  and  two 
pigs  failed  to  take  the  disease  aft<jr  inoculation. 

Yery  recently  an  assistant  of  Pasteur-s,  Dr.  lloux  (Comptes  EenduSy 
Soc.  de  Biologie,  1885,  p.  084),  in  exhibiting  photograpns  of  the  microbe 
of  rouget,  speaks  of  it  as  one  of  the  smallest  that  have  been  studied, 
since  ite  dimensions  in  the  tissues  do  not  exceed  1  to  2  micromillimeter& 
In  the  blood,  undeY  an  amplification  not  greater  than  450,  the  organism 
appears  in  the  form  of  a  very  elongated  8  [huit  trA  aXwngi).    It  iB  in 
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tliis  form  tliat  it  appeared  the  first  time  to  MM.  Pasteur  aud  Tbnillier. 
llow  the  writer  could  liave  spoken  of  it  in  this  way  while  acknowledg- 
ing at  the  same  time  the  work  of  Lydtinand  Schottelius,  who  describe 
it  as  an  undoubted  bacillus,  seems  incomprehensible  to  us.  It  appears 
impossible  that  any  one  acquainted  with  the  appearance  of  the  bacillus 
ot  rougct  in  the  tissues  and  cells  of  an  affected  animal  or  in  liquid 
media  could  describe  it  under  the  form  of  an  elongated  figure-of-eight. 
Hotli  lionx  and  Schiitz  {Loc.  cit,,  p.  75)  describe  the  microbe  of  rotiget 
as  non-motile.  Schottelius,  who  agrees  with  Schiitz  in  almost  every  par- 
ticular concerning  the  characters  of  the  bacillus  of  rouget  and  those  of 
Pasteur's  vaccine,  describes  the  bacillus  as  motile.  We  have  not  seen 
any  spontaneous  movement  in  the  cultures  obtained  from  the  vaccine,  so 
that  we  feel  inclined  to  believe  that  the  cultures  examined  by  Schot- 
telius were  impure. 

The  perplexing  and  conflicting  descriptions  given  by  the  French  ob- 
servers are  most  charitably  explained  by  assuming  the  existence  of  two 
hitherto  undifferentiated  diseases,  that  of  rouget  and  swine  plague 
proper.  It  may  1^  that  the  foreign  bacteria  frequently  found  in  the  in- 
ternal organs  in  swine  plague  have  contributed  to  the  general  confusion. 
It  may  be  that  animals  suffering  from  swine  plague  have  been  invaded 
by  the  bacillus  of  rouget^  which  is  much  more  abundant  in  the  various 
organs  than  the  organism  producing  swine  plague. 

CONCLUSIONS. 

The  preceding  investigations  definitely  settle  certain  controverted 
l)oints  concerning  the  etiology  of  swine  plague,  which  may  be  briefly 
summarized : 

(1)  Swine-plague  is  caused  by  a  specific  microbe  multiplying  in  the 
body  of  the  diseased  animal.  The  microbe  probably  belongs  to  the 
genus  bacterium,  and  has  the  power  of  spontaneous  movement.  It  is 
easily  cnltivated  in  nutritive  liquids,  but  grows  less  readily  on  gelatine, 
which  it  does  not  liquefy. 

(2)  When  introduced  beneath  the  skin,  this  bacterium  is  fatal  to  pigs, 
rabbits,  guinea-pigs,  mice,  aud  a  certain  percentage  of  i)igeons.  It  is 
also  fatal  to  pigs  when  introduced  with  the  food  or  when  they  feed  on 
the  internal  organs  of  swine  which  have  died  of  the  disease. 

(3)  The  disease  described  in  France  as  rouget^  in  Germany  as  Roth- 
Imify  and  for  which  Pasteur  has  prepared  a  vaccine,  is  caused  by  an  en- 
tirely different  microbe.  The  vaccine  for  this  disease  does  not  protect 
against  swine  plague. 

(4)  The  introduction  of  Pasteur's  vaccine  is  not  only  useless,  but  may 
contribute  to  the  introduction  and  spread  of  a  disease,  the  existence  of 
which  in  this  country  has  not  yet  been  demonstrated. 
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DESCRIPTION  OF  PLATES. 

Plate  I. — Ulceratod  caccnm  of  pig  affectctl  with  swine  plague  laid  open.  The  mu- 
cous memhrano  of  the  ileo-cfccal  valve  is  near  the  center  of  the  ligiire 
and  the  small  intestine  with  the  cnt  end  tied,  aliove.  The  smallest  nlcers 
are  of  a  uniformly  yellow  color  j  the  larger  ones  with  cones  of  diflbrent 
color  f  the  largest,  hrownish  or  hlackish  in  appearance. 

Platb  II,  Fio.  1. — From  a  cover-glass  preparation  of  the  spleen  of  a  pig  affected  with 
swine  plague.  Drawn  with  Abhc's  camera  Incida.  7V  homog.  oe.  3 
(x  800) ;  a,  red  blood  corpuscles  distorted ;  6,  the  bacteria  of  swine  phigno. 

Fio.  2. — Various  colonies  from  gelatine  plates,  a,  imbedded  in  the  gelatine  layer;  6, 
growing  011  the  surface  of  the  layer ;  oc'  &',  growing  between  the  gela- 
tine layer  and  the  glass  plate;  a,  &,  about  live  days  old  (x73);  e&&'f 
about  seven  days  old  (x  100) ;  a,  fails  to  give  the  idea  of  solidity.  The 
colony  itself  is  cither  spherical  or  spheroidal ;  b,  on  the  other  hand,  is  flat- 
tened ;  c  c'  c",  the  margins  gradually  attenuate  and  become  lost  to  view. 

Fio.  3. — ^Nutritive  gelatine  inoculated  with  a  platinum  wire  from  the  spleen  of  pig 
No.  114 ;  about  three  days  old ;  natural  size ;  a,  the  colonies  developing 
from  individual  niicrohos. 

Fio.  4. — Pasteur's  second  vaccine  for  rougel;  dried  on  cover  and  stained  in  an'aqnaoos 
solution  of  methyl-violet;  mounted  in  xylol  balsam;  drawn  with  camera 
Incida  (Abbe),  Zeiss,  -^  homog.  obj.  ocular  2.  The  bacilli  of  rouget  are 
seen  among  the  larger  bacilli  as  slender  curves  or  broken  lines. 

Fio.  %y. — Drawn  same  as  Fig.  4,  colls  from  a  dried  cover-glass  x>reparation  fh)m  the 
lungs  of  a  mouse  inoculated  with  the  second  vaccine.  Most  of  the  bacilli 
are  within  the  iirotoplasm  of  the  cells. 

Fio.  G. — Culture  in  moat  infusion  peptone  gelatine  inoculated  from  plate  cultnresof 
Pasteur's  vaccine  I;  12  days  old.  The  appearance  is  that  of  a  row  of 
faintly  circumscribed,  cloudlikc  masses  in  the  track  of  the  needle  which 
is  itself  scarcely  visible  as  a  delicate  line.    No  liquefaction  perooptiblo. 
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(}l':()(}RAPriIOAL    DISTRIBUTION    OF    SOUTHERN    OATTLl 

FEVER. 


Miicli  time  has  been  given  to  tlic  collection  of  information  in  reganl 
l(»  the  district  permanently  infected  with  Southern  cattle  fever,  and  (he 
nninrks  made  in  theFirst  Annual  Report  of  this  Bureau  as  to  the  method 
adopted  and  the  difliculties  encountered  apply  equally  well  to  the  work 
nf  the  past  year.  The  section  that  has  been  investigated  during  the 
year  is  in  many  parts  very  sparsely  settled ;  in  some  portions  of  it  there 
lias  been  very  little  movement  of  cattle,  and,  consequently,  there  was 
\  ery  little  information  to  be  obtained ;  in  other  i)arts  tlie  continual  driv- 
ing of  cattle  from  the  Gulf  coast  has  often  made  it  very  hanl  to  dis- 
criminate between  infection  brought  with  these  cattle  and  i)ernianeut 
infection,  which  may  exist  for  year  after  year  without  fresh  importation. 
It  is  believed  that  the  results  given  below  are  as  nearly  correct  as  any 
that  can  be  obtained  at  present. 

ARKANSAS. 

The  unusual  obstacles  encountered  in  this  State  in  collecting:  accurate 
information  made  it  necessary  to  have  two  distinct  invesii;;ations  ujade 
across  the  State  bj^  different  inspectors.  The  facts  which  tliey  collected, 
while  not  in  all  cases  indicating  the  same  conclusion,  have  supplemented 
each  other  to  such  an  extent  that  the  line  of  the  infected  district  may 
now  be  traced  with  approximate  accuracy. 

Beginning  at  the  Mississippi  River,  it  was  found  that  the  native  cattle 
in  Mississippi  County  became  infected  by  cattle  <lriven  in  I'roni  farther 
south,  and  died  from  Southern  fever.  Mr.  W.  Burroughs  informed  Dr. 
Truml)ower  that  he  had  purchased  cattle  in  Northeast  Arkansas,  in  the 
counties  of  Craighead,  Clay,  Poinsett,  and  Greene,  and  had  driven  them 
to  Bates  and  Polk  Counties,  in  Missouri,  in  the  montlis  of  July  and  Au- 
frust,  that  he  had  done  this  for  the  past  six  years,  driving  as  many  as 
five  or  six  herds  each  year  without  causing  any  harm  to  native  Missouri 
cattle.  ^Ir.  Reed  said,  "  I  don't  want  any  cattle  from  south  of  Poinsett 
County."  A.  T.  Martin,  of  West  Plains,  Mo.,  introduced  Southern 
tevi^r  several  yejirs  ago  with  cattle  from  Jackson  County.  W.  M.  Sum- 
mrrs  has  been  dealing  in  Arkansas  cattle  since  1874.  lie  has  pnr(!lias«*d 
(licni  in  Poinsett,  Craighead,  Greene,  Clay,  Lawrence,  lnde()endence, 
izard,  Fulton,  Baxter,  Randolph,  and  Jackson  (bounties,  but  never  knew 
tlicni  to  convey  the  disease  to  Northern  stock.  He  has  never  heard  of 
:)My  tronblo  arising  from  cattle  that  came  from  Mississippi  County,  Ar- 
knnsjis,  or  from  Pemiscot  or  Dunklin  Counties,  Missouri.  Mr.  Moore, 
I  «';itti»'  (leah*r  of  rfie  same  place,  said  he  always  had  trouble  with  cattle 
i!i:it  \vi»n^  br()ii.i»ht  from  south  of  l^atesville,  Ark.  To  illustrate  this, 
Im'  said  that  several  years  ago  he  purchased  28  head  of  cattle  .'»  miles 
south  of  liatesville  and  drove  them  home;  soon  afterwards  a  number 
ol  the  native  cattle  sickened  and  died  with  Southern  fever.  Dr.  Moore, 
ill  ISSL',  pnreliased  70  or  80  head  of  cattle  in  White  County  and  drove 
theni  lo  a  range  located  (>  miles  southeast  of  West  Plains,  Mo.  This 
was  in  the  niontli  of  July.  He  kept  them  there  two  weeks  and  then 
drove  tliem  into  Northern  Missouri.  Soon  after  he  left  the  range  at 
\Vest  l^lains,  the  native  cattle  died  of  Southern  fever.  In  Yanndale  and 
Wittsburg,  towns  in  Cross  County,  the  native  cattle  still  appeared  sus- 
ceptible to  the  disease.  In  SaintFrancis  County,  in  the  vicinity  of  For- 
est City  and  Whcetley,  the  ranges  are  permanently  infected,  and  have 
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been  for  a  number  of  years,  and  many  of  tbo  native  cattle  arc  still  sus- 
ceptible and  die  during  the  summer  months.  At  Batesville,  in  Inde- 
pendence County,  and  in  tbe  vicinity  of  Kensett,  Judsonia,  and  Searcy, 
of  White  County,  it  was  learned  that  animals  brought  from  farther  north 
almost  always  contracted  this  malady,  and  a  large  proportion  of  them 
died.  A  drove  of  cattle  from  Prairie  County  was  taken  to  Marion 
County  in  1878,  and  produced  the  disease  among  native  cattle  there. 
At  Carlisle,  Lonoke  County,  it  was  found  that  tliere  was  permanent  in- 
fection which  had  existed  in  that  vicinity  for  many  years.  In  1881,  a 
herd  of  cattle  from  Faulkner  County  and  ad  joining  districts  were  taken 
to  Boone  County  and  caused  infection  of  native  cattle  there.  At  Saint 
Joe,  Searcy  County,  4  miles  northwest  of  jMarshall,  in  the  same  county, 
native  cattle  are  infected  and  die  as  the  result  of  feeding  on  pastures 
infected  by  Southern  stock.  Ko  signs  of  permanent  infection  were  dis- 
covered at  these  places.  Cattle  from  Conway  and  Pope  Counties  caused 
outbreaks  of  Southern  fever  in  Pioone  County  in  1881  and  1882.  Cattle 
from  Jackson  County  caused  disease  in  Boone  and  Carroll  Counties  in 
1880  and  1882.  A  herd  from  Franklin  County  also  infected  animals  in 
Carroll  County.  Crawford  and  Sebastian  Counties  are  also  infected, 
and  animals  taken  to  these  counties  from  fiirther  north  contract  the  dis- 
ease. 

The  reports  from  Washington,  Madison,  Boone,  and  Carroll  Counties 
are  more  conflicting.  They  indicate  that  many  places  in  these  counties 
are  permanently  infected,  and  that  loss  of  cattle  occurs  even  when  no 
new  infection  is  brouglit  there  from  year  to  year  by  Southern  cattle. 
Other  rei>orts  from  Eureka,  in  Carroll  County,  and  from  Prairie  Grove 
and  Fayetteville,  in  AVashington  County,  and  from  Bentonville,  in  Ben- 
ton County,  indicates  that  the  pastures  at  these  places  are  permanently 
infected,  and  that  cattle  contract  the  disease  from  grnzing  upon  them, 
though  no  fresh  infection  has  been  introduced  during  the  year.  Cattle 
from  Boonsborough,  Washington  ('ounty,  carried  the  disease  to  Benton 
County  some  years  ago.  For  many  years  cattle  from  the  Indian  Terri- 
tory and"  Texas  have  Iwen  driven  through  2s' or th western  Arkansas  on 
their  way  to  market,  and  it  appears  that  this  constant  renewal  of  infec- 
tion has  carried  the  northern  limit  of  the  infected  district  considerably 
farther  northward  in  this  ])art  of  the  State  than  it  is  farther  east. 

Taking  into  consideration  the  facts  that  have  been  given  above  and 
many  others  that  for  lack  of  S])ace  cannot  be  enumerated,  it  would  ap- 
pear that  the  northern  line  of  infection  leaves  the  Mississippi  Biver  at 
about  the  southern  boundary  line  of  Mississippi  County.  This  is  very 
nearly  opposite  tlie  point  in  Tennessee,  on  the  Mississippi  lliver,  to 
which  the  boundary  line  of  the  infected  district  was  traced  in  that 
State.  Going  westward,  this  line  would  appear  to  follow  the  southern 
boundary  line  of  Poinsett  County,  crossing  Jackson  and  Independent 
Counties,  going  a  few  miles  north  of  Batesville,  and  then  proceeds 
westward  through  Stone  and  Searcy  Counties,  leaving  Mountain  View 
and  Marshall  a  few  miles  to  the  north.  J\  then  takes  a  more  decidedly 
northwestern  direction,  crossing  Xewton  and  Carroll  Counties,  to  Eu- 
reka, and  is  then  directed  westward  to  Bentonville,  and  from  this  town 
goes  to  the  extreme  northwestern  corner  of  the  State. 

We  have  not  iM.'cn  able  to  learn  of  any  infected  places  north  of  such  a 
line,  and,  as  lias  already  been  stated,  1,here  are  many  localities  south  of 
this  line  which  are  not  permanently  infected.  Our  endeavor  has  been 
in  drawing  this  line,  .is  it  was  in  drawing  the  line  from  the  Atlantic 
Ocean  to  the  Mississippi  Biver,  to  include  all  the  permanently  iofectCMl 
places;  and  while  this  may  do  some  ii^justico  to  places  south  of  the  lino 
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which  are  not  permanently  infected,  it  seems  to  be  the  only  way  In 
which  a  line  can  be  drawn  which  will  give  a  correct  idea  of  the  northern 
boundary  of  the  infected  district. 

INDIAN  TEREITOJtY. 

The  facts  that  we  have  been  able  to  collect  in  regard  to  Southern 
fever  in  the  Indian  Territory  are  mostly  in  regard  to  iustances  of  the 
occurrence  of  this  disease  in  the  northeastern  part  of  the  Territory, 
princii)ally  in  the  Cherokee  and  Creek  Counties.  Owiug  to  the  promis 
cuous  driving  of  cattle  through  this  section,  it  has  been  very  difficult 
to  get  exact  information  as  to  the  cause  of  the  disease  in  many  of  the 
cases.  Sufficient  observations  of  a  definite  nature  have  been  recorded, 
however,  to  show  that  the  line  of  infection  continues  in  a  northwesterly 
direction  from  the  northwest  corner  of  the  State  of  Arkansas,  until  it 
reaches  to  within  12  or  15  miles  of  the  Kansas  State  line,  at  a  point 
nearly  south  of  Chctopa.  Its  direction  is  then  westward  across  the 
Cherokee  country  aud  nearly  half  way  across  the  Osage  country.  It 
then  takes  a  southwesterly  direction  to  the  Texas  Stfite  line,  crossing 
the  country  of  the  Kiowas,  Comanches,  and  Apr.ches. 

At  the  Ponca  Agency  the  native  cattle  are  subject  to  infection  from 
cattle  from  farther  south,  and  Kansas  cattle  which  are  taken  to  Ponca 
Agency  do  not  contract  Southern  fever  unless  exi)Osed  to  the  infected 
cattle.  The  same  appears  to  be  true  of  nearly  all  of  the  territory  em- 
braced in  the  Cherokee  outlet.  In  the  southern  part  of  the  Osage  coun- 
try, aud  in  all  of  the  Creek  country,  cattle  imported  from  l^orthern 
States  arc  almost  certain  to  contract  this  disease,  while  the  native  cat- 
tle mix  with  impunity  with  the  Texas  cattle. 

It  is  re])orted  as  the  general  experience  of  stockmen  in  Arkansas  and 
the  Indian  Territory,  that  long  <lrives  and  close  herding  of  cattle,  that 
arc  from  the  infected  district,  and  are  not  usually  susceptible  to  the 
disease,  is  an  exciting  cause  of  this  malady,  and  large  numbers  of  such 
animals  sicken  and  die  during  such  drives.  This  has  been  particularly 
noticed  with  cattle  from  Southeastern  and  Eastern  -(irkansas  which  have 
been  driven  from  there  into  the  Indian  Territory.  These  cattle,  though 
undoubtedl}'  from  an  infected  section,  contract  Southern  fever  during 
their  journey,  or  soon  after  their  arrival  in  the  Territory,  and  many  of 
them  are  lost  from  its  effects.  Facts  of  this  same  nature,  observed  in 
other  sections  of  the  country,  have  been  referred  to  in  former  reports. 

TEXAS. 

For  more  than  a  year  we  have  been  collecting  information  in  regard 
to  the  occurrence  of  Southern  fever  in  the  State  of  Texas,  and  such  other 
(lata  as  would  serve  to  indicate  the  extent  of  the  district  which  may  be 
considered  as  permanently  infected.  The  lines  of  evidence  to  which  we 
have  directed  our  attention  are  similar  to  those  which  have  already  been 
mentioned  in  our  investigation  of  this  matter  in  other  States,  and  for 
t  lie  information  of  those  who  are  particularly  interested  in  this  question, 
as  it  applies  to  Texas,  I  would  state  that  there  are  six  classes  of  facts 
which  serve  as  a  basis  of  deciding  this  question.  All  of  these  are  based 
on  the  three  well-established  conclusions,  (1)  that  ^attle  from  the  per- 
manently infected  district  which  are  taken  beyond  this  district,  and 
where  the  infection  does  not  exist,  contaminate  pastures,  and  in  that 
way  disseminate  the  disease  among  the  native  cattle  in  the  non-infected 
district ;  (2)  that  cattle  from  the  non-infected  district  which  are  taken 
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into  tbe  infected  district  contract  tlio  disease  and  suffer  witb  the  same 
syuii)toins  as  those  wiiicli  contract  it,  in  the  non-infected  diatrict  from 
exposure  to  the  infection  of  Southern  cattle:  and  (3)  tliat  the  native 
cattle  of  the  infected  districts  enjoy  an  immunity  from  this  disease,  and. 
as  «'i  rule,  do  not  suffer  from  it,  either  on  their  native  i>nsture3  or  whrii 
they  liavo  been  driver,  into  the  non-inU'Cted  section.  In  regard  to  any 
jdace  in  the  infected  district  wo  shouhl  be  able  to  establish  one  or  more 
of  the  following:  facta: 

1)  Cattle  from  here  have  caused  disease. 

J2)  The  native  cattle  of  this  section  do  not  contract  the  discaso. 

(3)  Cattle  brouf:ht  to  thi>5  section  from  the  non-infected  section  of  the 
country  contract  the  disease. 

In  regard  to  any  place  in  the  non-infected  district  we  should  be  able 
to  establish  one  or  more  of  the  following  facts : 

(1)  Cattle  from  here  do  not  cause  the  ilisease. 

(2)  The  native  cattle  of  this  section,  when  i»as tared  upon  ranges  over 
which  cattle  from  the  infected  district  have  recently  grazed,  contract  the 
disease. 

(3)  Cattle  biHJuj^ht  to  tliis  section  from  non-infect<'d  jmrta  of  the 
country  do  not  contract  thf  disease  unless  they  have  grazed  upon  past- 
ures recently  infected  by  Soiitliern  eaitle. 

There  is  a  doubt  in  the  n}in(ls  of  many  ciiltlemen  whether  Texas  cjit- 
tle  are  dangerous  from  all  th.U  section  of  the  State  in  which  cattle 
brought  from  the  !^.'ortllern  States  contract  the  disease  known  as  ac- 
climation fever.  In  the  States  farthei*  ca^.t,  that  have  been  pretty 
thoroughly  investigate<l,  we  have  not  found  that  thcrr  v.as  any  inateriHl 
dilVerence  in  the  district  indi(.*aied  by  these  {\\o  classiss  of  facts.  Wc 
have  found  that  wherever  cattle.  sulliTed  (Voin  aeelimation  fever,  tliere 
the  native  cattle  were  ca])able  of  disseminating  ilu*  dis«»ase.  It  is  true 
thatf  as  we  approach  the  extreme  boundary  line  of  the  infected  district 
there  are  many  hxalities  which  an;  not  infccled,  and,  even  in  those  that 
are  infected,  the  nativ(M'at!le  hav(^  not  secun'd  immunity,  and  conse- 
scquently  do  not  disseminate  the  disease.  There  is,  consequently,  a 
belt  of  (jountry  along  tlii>.  boundary  line  on  which  but  a  small  propor- 
tion of  the  cattle  are  dangerous  to  those  from  farther  north  or  west,  but 
this  belt  is  not  many  miles  wide,  and  some  of  the  cattle  in  it  may  be 
conshlered  ca])able  (»f  infe<tin.»  others.  The  emergencies  which  have 
arisen  during  the  past  year  in  regard  to  the  movement  of  cattle  fronj 
Texjis,  hav(^  made  it  veiy  ihijjortant  that  a  preliminary  line  at  least 
shouhl  be  indicated  across  the  State  of  Texas,  which  sliall  show  tlie 
counties  <»f  the  Stat<*  that  all  attainable  inforsnation  leads  us  to  believe 
are  frcii  from  any  ])ermai:enl  infection,  and  from  whicjh  the  cattle  arciu 
no  sense  dangt  vous  to  thi»se  of  any  other  section  of  the  country. 

The  following  facts  wert)  collected  by  i\Ir.  H.  i\  Saunders,  jr.,  from 
dilferent  stock  owners  wh.o  have  ha<l  experience  with  cattle  in  Texas: 

Mr.  J.  r.  I']vans,  oj"  Slieriuan,  Crayson  Ciumty,  Texas,  stated  that  lie 
had  brought  ]()0  fine  cittle  rn)ni  Northern  States  to  his  ranch  ia  Gray- 
son County,  neai"  Shevman,  and  that  oiie-half  of  these  cattle  have  died 
of  Southern  cattle  fever,  i  \{\  also  stated  thar  he  had  taken  a  number  of 
line  cattle  from  tiie  North  to  his  ranch  in  the  I'an-handle,  and  none  of 
them  had  died  froMi  the  diseas«».  He  has  on  seveial  occasions  driven 
]:{r*f!;i''.  innnbeis  of  cattle  from  lOrath,  (Iraystin,  i*a!o  Pinto,  limit.  Fan- 
nin, Denton,  Jiillis,  Hill,  and  Nevada  Counties  to  his  ranch  in  I)onley 
County,  and  states  that  no  disease  was  caused  by  them.  In  the  sum- 
mer of  1  SSI  he  took  r.,00()  (!attle,  from  Grayson,  IJunt,  Tarrant,  and 
Denton  Counties  to  his  ranch  in  Donley  County,  and  uo  dUeose  ro- 
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suited.  Mr.  Evaus  also  stated  that  the  native  cattle  in  counties  fVom 
which  these  herds  were  driven  do  not  contract  the  disease  from  the  cat- 
tle that  are  driven  from  the  extreme  southern  counties  of  the  State. 

Mr.  0.  W.  Smith,  of  Gainesville,  Cook  County,  stated  that  in  the 
spring  of  1880  he  had  driven  300  cattle  frx)m  his  ranch  in  Cottle  County 
to  Gainesville,  and  that  on  the  road  they  had  crossed  the  Southern 
Texas  trail,  and  by  this  exposure  180  head  were  infected  and  died  of 
Southern  fever. 

Mr.  C.  C.  Slaughter,  of  Dallas,  Dallas  County,  stated  that  in  May  and 
June,  1884,  he  drove  7,000  cattle  from  his  ranch  in  Dawson  County,  on 
the  Colorado  Kiver,  to  the  Cheyenne  and  Arapahoe  Eeservation  in  the 
Indian  Territory.  They  came  in  contact  with  a  herd  from  Southern 
Texas,  and  200  of  the  7,000  died  of  Southern  fever.  He  also  stated  that 
cattle  from  the  coast  country  will  infect  cattle  on  his  range  in  Dawson 
County,  and  that  fine  cattle  from  the  Northern  States  do  not  contract 
the  disease  on  his  ranch  unless  infected  by  Southern  cattle. 

Mr.  Eue,  of  Sherman,  Grayson  County,  stated  that  in  1873  he  drove 
1,000  cattle  from  the  Concho  Eiver,  in  Tom  Green  County,  to  Pettis 
County,  Missouri,  and  that  they  infected  the  native  Missouri  cattle. 

Mr.  J.  T.  Davis,  of  Colorado  City,  Mitchell  County,  said  that  in  the 
spring  of  1884  he  bought  12  Kentucky  bulls  and  took  10  of  them  to  his 
ranch  60  miles  north  of  Colorado  City.  Not  one  of  these  died.  The  re- 
maining 2  were  taken  to  his  ranch  in  Falls  County,  and  both  died  from 
Southern  fever! 

The  Magnolia  Cattle  Company,  of  Colorado  City,  Mitchell  County, 
stated  that  in  the  spring  of  1884,  they  had  taken  285  bulls  from  IllinoiK 
to  their  ranch  in  Mitchell  and  Howard  Counties,  and  that  but  3  of  the 
whole  number  were  lost  during  the  summer. 

Mr.  J.  A.  Peacock,  of  San  Augelo,  Tom  Green  County,  stated  that  he 
had  shipped  1,000  cattle  from  his  range  on  the  head  of  the  Concho  River, 
in  Tom  Green  County,  to  Pecos  Station,  and  had  then  driven  them  on- 
Ihc  trail  u[)  the  Pecos  River,  with  800  cattle  that  had  been  shipped  from 
De  Witt  County,  Texas.  During  the  drive  from  Pecos  Station  to  Fort 
Sumner,  N.  Mex.,  400  of  the  Tom  Green  cattle  died  of  Southern  fever, 
being  infe(!ted  by  the  800  cattle  from  De  Witt  County.  This  occurred 
in  June,  1884. 

Mr.  J.  D.  Merchant,  of  Baird,  Callahan  County,  stated  that  he  had 
been  introducing  fine  cattle  from  the  Eastern  States  into  Callahan 
County  for  a  number  of  years,  and  that  he  has  never  lost  less  than  33 
percent,  of  all  such  imported  cattle.  From  1873  to  1870  he  had  brought 
ji  number  of  line  cattle  into  Denton  County,  and  that  there  he  lost  about 
30  ])vv  cent,  of  them. 

Mr.  J.  \y.  Snyder,  of  Cheyenne,  Wyo.,  purchased  350  cattle  in  the 
.^juiiig  oC  1881  from  Gonzales  County,  Texas,  which  were  shipped  di- 
ivct  troin  Lulinix  on  the  Sunset  route  to  Wyomiiig.  They  infected  i\ 
licnl  of  ir)0  Wyoming  cattle,  from  which  80  died.  Mr.  Snyder  believes 
that  cattle  mi;,^ht  he  driven  from  any  part  of  Texas  to  Wyoming  witli 
]H'!l'ec't  safety  to  ^Vyoming  cattle,  but  that  they  cannot  be  shipped  by 
rail  from  the  infected  i)ortions  of  the  State  without  causing  infection. 

Mr.  (TJascoe,  of  Fort  Worth,  said  that  he  had  a  ranch  130  milus  west 
of  Wi(!liita  Falls,  in  King  County,  on  which  were  1,000  cattle.  The 
nail  Nvent:  thiough  a  portion  of  his  ranch  over  which  cattle  from  South- 
ern Texas  were  driven,  and  his  own  herd  was  infected  from  this  trail, 
causin'T  the  death  of  40  animals. 

.Mr.  tJ.  E.  Stevens,  of  Thurston,  Pecos  County,  stated  that  ho  had  a 
ranch  oO  miles  north  of  Thurston,  on  which  he  placed  140  cattle  from 
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Fayetto  Oouuty,  Missouri,  in  December,  1883.  Southern  fever  devel- 
oped amoDff  these  animals  from  February  to  May,  1884,  and  SO  of  thcin 
died.  Mr.  Stevens  stated  that  these  cattle  certiiinly  died  from  South- 
ern fever,  and  that  from  a  third  to  a  half  ol*  all  northern  cattle  taken  to 
his  ranch  in  this  county  arc  sure  to  die. 

The  Matador  Cattle  Company,  of  Colorado  City,  stated  that  in  June, 
1880,  400  half  breeds  were  driven  from  their  ranch  in  Motley  and  Cot- 
tle Counties  to  Gainesville  and  there  shipped  JS'ortli.  These  cattle 
crossed  the  Southern  trail  on  their  way  and  GO  of  them  died  from  South- 
ern fever. 

Mr.  J.  M.  Doufjherty,  of  Denton,  Denton  County,  boup:ht  22  Lead  of 
cattle  from  Cooper  County,  in  Missouri,  in  Dc(^ember,  1877,  and  daring 
the  summer  of  1878  18  of  these  animals  died  from  Southern  fever. 

Mr.  Charles  Goodnight,  of  Clarendon,  Donley  County,  whose  ranch  is 
located  in  Armstrong  County,  stated  that  about  100  cattle  from  his 
herd  were  exposed  to  a  trail  over  wliich  had  passed  1,500  cattle  in  the 
early  summer  tliat  had  come  from  near  Fort  Mason,  Mason  County, 
Texas.  Thirty  animals  out  of  the  101)  died  of  Southern  fever.  Mr. 
Goodnight  also  stated  that  in  1878,  his  native  cattle  were  infected  by  a 
herd  which  came  from  the  country  on  the  Xueces  River,  west  of  Austin, 
and  that  300  animals  died  as  a  consequence  of  this  infection. 

Brown  &  McClellan,  of  Clarendon,  Donley  County,  who  Lave  a 
ranch  in  Armstrong  County  adjoining  that  of  Mr.  Goodnight,  stated 
that  in  1884  they  brought  20  bulls  from  Erni)oria,  Kans.,  to  their  ranch; 
that  they  also  brought  500  cows  from  Tarrant,  Ivaufman,  and  Collin 
Counties ;  that  these  cows  infected  their  ranch,  and  as  a  consequence  10 
of  the  20  bulls  died  of  Southern  fever. 

Mr.  J.  J.  llittson,  of  AVeathersford,  Parker  County,  stated  that  in 
1884,  he  brought  40  bulls  from  Missouri  to  a  ranch  in  Palo  Pinto  County: 
that  20  of  these  contracted  Southern  fever  and  died.  He  also  stated 
that  Southern  cattle  do  not  infect  the  natives  on  his  ranch  in  Stouowall 
and  Fisher  Counties. 

Mr.  J.  ]\r.  Dawson,  of  San  Angelo,  Tom  Green  County,  stated  that  in 
.1879  a  herd  in  IMotley  County  was  infected  by  about  900  cattle,  which 
came  from  San  Saba  and  atljoining  counties,  and  that  500  died  from 
this  infection.  Mr.  Dawson  now  has  a  ranch  in  Tom  Green  County,  and 
ho  finds  that  Southern  cattle  will  inH^rt  his  native  cattle.  The  ranch 
is  situated  on  the  Pecos  Eiver,  13  miles  northeast  of  Fort  Stockton. 
In  the  spring  of  1884  he  took  120  bulls  from  ]\Iissouri  to  his  rancL  in 
Tom  Green  County,  and  that  none  of  these  died  from  Southern  fever 
until  some  Southern  cattle  passed  throngh  the  ranch  and  infected 
them. 

Mr.  Creswell,  of  Dodge  City,  Ford  County,  Kansas,  states  that  a  herd 
of  300  cattle  in  Ochiltree  County,  Texas,  Avas  infected  in  the  summer  of 
1884  by  a  herd  of -1,200  animals  from  Taylor  County,  Texas,  which 
passed  over  the  range.  A  hundred  of  these  cattle  died  as  a  consequence 
of  this  infection.  Another  company  in  the  neutral  strip  lost  40(1  out 
of  1,000  cattle  by  infection  from  this  same  herd,  which  came  from  Tay- 
lor County.  Some  of  the  ranchmen  in  the  Pan-handle  stated  that  they 
believed  no  Texas  cattle  would  cause  infection  whi<!h  came  from  west  of 
the  one  hundredth  meridian  and  north  of  the  Texas  Pacific  Eailroad. 

Mr.  Towers,  of  Dodge  City,  Ford  County,  Kansas,  stated  that  a  Lord 
of  450  cattle  on  a  range  in  the  neutral  .^trip  was  infected  in  1881  by  a 
herd  of  cattle  driven  up  from  Lampasas  County,  and  100  of  tho  herd 
died  from  Southern  fever. 

Mr.  II.  T.  Groome,  of  Mobeetie,  Tex.,  stated  that  the  ranch  occupied 
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by  his  company  was  located  in  Boberts,  Gray,  Carson^  and  Hutchinson 
Coanties.  A  i>ortion  of  the  herd  was  infected  by  a  herd  of  cattle  in 
1S84,  driven  from  near  Golorado  Oity,  Tex«  As  a  result  of  this  infec- 
tion 65  of  the  cattle  died. 

Mr.  G.  A.  Brown,  of  Wichita  Falls,  had  40  cattle  in  Donley  County 
which  were  exposed  to  200  that  came  from  Williamson  County.  Twenty 
of  these  contracted  Southern  fever  and  died. 

Mr.  J.  W.  Sacra,  of  Gainesville,  Cook  County,  stated  that  his  ranch 
was  located  in  Donley  and  Armstrong  Counties ;  that  in  the  summer  of 
1884  he  took  two  herds  from  the  Concho  and  Colorado  Rivers,  in  Tom 
Green  and  Concho  Counties,  to  his  ranch,  and  that  thej*^  caused  no  in- 
fection. He  also  stated  that  he  took  500  animals  in  June,  1882,  from 
Clay  County  to  his  ranch,  and  no  disease  was  produced  by  them. 

It  was  stated  that  Messrs.  Gunter  &  Munson,  of  Sherman,  brought 
during  the  years  1879  to  1882  300  fine  bulls  from  Northern  States  to 
Grayson  County,  and  that  they  lost  more  than  half  of  them  from  South- 
ern fever. 

Mr.  S.  Dyer,  of  Briscoe  County,  near  Paloduro,  lost  100  Hereford  cat- 
tle in  1884  by  infection  from  a  herd  from  Southern  Texas. 

Mr.  W.  Dyer,  of  Hall  County,  near  Paloduro,  lost  300  cattle  in  1880 
from  the  same  cause. 

Mr.  W.  C.  Harris,  of  San  Angelo,  Tom  Green  County,  has  a  ranch  15 
miles  west  of  San  Angelo.  In  the  winter  of  1883  Mr.  Harris  brought  30 
bulls  to  his  ranch  and  these  did  well  until  he  put  a  herd  from  Frio 
County  upon  the  same  ranch ;  as  a  consequenceof  this  they  contracted 
Southern  fever  and  15  died,  but  none  of  the  natives  raised  in  Tom  Green 
County  died  from  this  infection.  Mr.  Harris  and  Mr.  Peacock  both  stated 
that  it  was  perfectly  safe  to  bring  cattle  from  the  Northern  and  Eastern 
States  to  Tom  Green  County,  provided  they  were  not  allowed  to  come 
in  contact  with  a  ranch  infected  by  cattle  from  the  southern  part  of  the 
State. 

Colonel  Young,  of  Fort  Worth,  stated  that  of  100  fine  bulls  taken  to  his 
ranch  in  Garza  County  at  various  times  in  recent  years  he  has  only  15 
or  20  left,  and  that  the  majority  of  these  have  died  from  Southern  fever. 

Mr.  T.  Odham,  of  Wichita  Falls,  has  a  ranch  in  Gray  and  Wheeler 
Counties.  A  part  of  his  herd  in  the  summer  of  1884  strayed  on  a  trail 
that  was  infected  by  cattle  from  the  country  around  Fort  Worth  and 
west  of  it.    Forty  animals  died  from  this  infection. 

As  the  information  given  above  was  not  considered  sufficient  upon 
which  to  base  even  a  preliminary  line  locating  the  extreme  boundary  of 
tlie  permanently  infected  district,  the  following  circular  was  issued  in 
April,  1885 : 

Department  of  Agriculture, 
Bureau  of  Animal  Industry, 
Washington,  D.  C,  JpHl  18,  1885. 
Important  to  Texas  cattle-owners  : 

My  altcutiou  bus  recently  been  directed  to  tbo  fact  that  vorions  States  and  Terri- 
tories bjivo  proliibited  tbe  introduction  of  Texas  cattle,  because  of  the  alleged  danger 
tli.it  rhev  will  coMimiinicate  a  fatal  disease  to  the  native  cattle  of  such  States  and 
IViTitorics.  Such  prohibition  is  very  detrimental  to  the  cattle  industry  of  the  whole 
State  of  Texas,  and  I  am  informed  by  the  Chief  of  Bureau  of  Animal  Industry  and  by 
many  others  acquainted  with  the  subject  that  the  cattle  from  a  considerable  part  of 
this  State  do  not  communicate  such  disease  and  are  not  sources  of  danger  to  the  cattle 
u t'other  States. 

Therefore  to  secure  reliable  and  abundant  information  as  to  the  limits  of  that  part 
of  Texas  from  which  cattle  may  be  safely  taken  to  other  States  without  restrictions,  I 
Lc icby  request  the  cattlemen  of  the  following-named  counties  to  send  answers  to  the 

3^  AG— '85 
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qnestions  hereto  appended,  directed  to  the  Boroau  of  Animal  Indastry,  Department  cf 
Agriculture,  Waflhin^on,  D.  C. 

Coiiutics  of  Archer,  Baudera,  Baylor,  Brown,  Callahan,  Clay,  Coleman,  Comanche, 
Concho,  Cooke,  Cottle,  Crocket,  Denton,  Eastland,  Edwards,  Erath,  Fisher,  Gillespie, 
Greor,  Hamilton,  Hardeman,  Haskell,  Hood,  Jack,  Jones,  Kent,  Kerr,  Kimble,  Kin- 
ney, King,  Knox,  Liampasas,  Llano,  McCuUoch,  Mason,  Mavoriok,  Menard,  Mitchell, 
Montague,  Nolan,  Palo  Pinto,  Parker,  Pecos,  Bunnels,  San  Saba,  Scurry,  Shackelford, 
Somervell,  Stephens,  Stonewall,  Tarraat,  Taylor,  Throckmorton,  Tom  Green,  Uvaldb, 
Wichita,  Wilbarger,  Wise,  Young. 

1.  Have  yoii  purchased  any  bulls  or  otJier  cattle,  or  do  you  know  of  any  that  have 
been  brought  from  north  of  the  south  line  of  Kansas  to  your  vicinity  or  to  any  part 
of  any  of  the  counties  named  above  t  If  so,  state  the  number,  the  location  as  near  as 
possible  to  which  they  were  taken,  and  the  number,  if  any,  which  died  of  acclimati- 
zation fever. 

2.  Do  you  know  of  any  cases  in  which  cattle  from  the  eastern  counties  of  Texas 
have  been  taken  to  the  counties  named  above  in  the  spring  or  summer  months  and 
allowed  to  pasture  on  the  same  ranges  with  the  cattle  native  to  those  counties?  If 
BO,  state  if  any  disease  occurred  among  the  native  cattle,  and  give  symptoms  and  num- 
bers affected  as  far  as  possible. 

If  the  cattlemen  of  tno  district  referred  to  unite  in  sending  this  information  at  once 
it  is  hoped  thatit  will  be  possible  to  secure  modificatious  of  the  restrictions  now  placed 
upon  the  Texas  cattle  trade  to  such  an  extent  as  to  bring  great  relief. 
Very  respectfully, 

NORMAN  J.  COLMAN, 
Commissioner  of  Agriculture, 

In  reply  to  this  circular  the  following  letters  were  received : 

ABCHER  COUNTY. 

Mr.  E,  B.  JSarrold. — I  purchased  and  brought  into  this  county  4Q  bulls  from  De  Witt 
County,  Illinois.     Three  of  these  animals  died. 

E.  F.  4'  ^'  ^'  I^cLi'd. — Wo  ])urcliased  30  bulls  in  Iowa  and  brought  them  into  this 
(Archer)  county.    ()ne  of  them  died  of  acclimatization  fever. 

ARANSAS  COUNTY. 

Mr.  T.  -B.  McCamphellj  Roclcford, — In  the  fall  of  1878 1  shipped  from  Missouri  one  car- 
load of  Durham  cattle,  about  24  head.  Lost  by  acclimation  4  head.  Two  years  ago 
last  fall  I  brought  from  Lafayette,  Iiid.,  throe  car-loads  (72  head)  of  Hereford  cattle, 
•10  of  which  I  kept  on  my  own  rauch.  I  lost  2  by  acclimation  fever,  and  2  of  bruises 
received  ou  the  Journey  out.  Our  cattle  are  not  aftected  by  Eastern  or  Northern  im- 
portations so  far  as  my  experience  leads. 

Mr,  Thomas  M.  CoJemav,  Eockport. — I  do  not  reside  in  any  of  the  counties  meiltioned 
in  your  circular,  ''  Important  to  Texas  cattlemen,"  but  as  you  have  sent  me  one  I  sup- 
pose you  want  iuforniatiou  from  this  section.  In  reply,  I  have  to  say  that  a  greater 
or  less  number  of  cattlo  have  been  imported  to  this  section  every  year  since  1874  from 
north  of  the  southern  line  of  Kansas,  mostly  from  Kentucky,  and  that  about  25  per 
cent,  have  died  of  acclimating  fever. 

I  know  of  hundreds  of  instances  in  which  cattle  have  been  brought  to  this  section 
from  Eastern  Texas  and  Louibiana,  rcHultiug  in  no  disease  to  the  imported  or  native 
cattle. 

In  addition  to  your  interrogatories  I  will  add  that  I  have  known  cattle  bred  and 
born  here,  isolated  from  the  range  and  large  pastures,  that,  when  sent  out  to  large 
pastures,  were  affected  as  imported  cattle,  and  as  large  a  per  cent.  die.  Otherwise 
contagious  diaeaso  is  unknown  among  our  native  range  cattle. 


bani)p:ua.  county. 


Messrs.  n.  II.  Carmichad 


hael  4'  ^O't  Handera. — Messrs.  James  B.  McElroy,  of  Washing- 
ton, WaHhington  County,  Pennsylvania,  Andrew  Mansfield  and  James  C.  Davenport, 
of  this  (Bandera)  county,  purchased  5  head  of  line  Durham  cattle  (2  cows  and  3  bulls) 
in  the  month  of  August,  18rf2,  in  Washington  County,  Pennsylvania,  and  brought 
them  i  o  this  place.  They  were  iurne<l  out  upon  t  ho  range  with  our  native  oattle.  All 
have  lived  and  done  well ;  the  cows  have  brought  calves  every  year  since  their  arrival 
here;  the  bulls  have  served  about  the  same  num1>er  of  cows  as  are  usually  aervcd  by 
our  Texas  bulls. 

There  are  other  stock-raisers  residing  in  this  county  who  have  fine  cattle  that  were 
br'^nght  from  north  of  Kansas— Judge  E.  ]M.  Ross  aud  Albert  Maverick.    They  did  not 


KUREAU   OF   ANIMAL   IKDUSTBT.  531 

hrin^  tlieni  from  the  North ;  they  were  purchaned  by  them  after  haying  been  bronglit 
through  to  San  Autonio.  All  of  the  nforeineiitioQed  cattle  have  done  well  on  the 
range,  and  have  had  no  symptoms  of  fever  or  disease  of  any  kind  whatsoever. 

BKXAB  COUinT. 

Mr.  Ifenry  Terrell^  San  Antonio, — Referring  to  your  circular  of  April  18,  which  ap- 
pears in  tho  Associated  PrcHs  dispatches  of  day  nefore  yesterday,  1  beg  respectfully 
to  Hiibniit  for  your  information  the  result  of  my  personal  exx>erlenco  ot  live  years  of 
iiitp<>rtat:o:i  and  dealing  in  cattle  in  Texas. 

I  have  purchased  yearly  in  Ohio  and  Michigan,  blooded  cattle,  registered  herd-book 
stock,  and  had  the  same  shipped  to  my  ranch  near  this  city,  and  have  given  esx)ecial 
ait.cntiou  to  the  so-called  "Texas"  cattle  fever. 

In  shipping  ray  line  stock  I  have  had  stalls  made  in  the  car,  had  a  careful  man  in 
charge,  provided  barrels  of  water  and  an  abundance  of  feed  to  last  through  the 
journey.  The  stock  has  not  been  allowed  to  be  taken  from  the  cars  from  place  of 
shipment  until  their  arrival  in  this  city.  On  their  arrival  here  they  have  been  as 
carefully  attended  to  as  possible,  no  labor  or  expense  being  spared  to  save  them.  With 
all  this  care  I  have  been  able  to  reduce  the  loss  to  less  than  any  other  person  in  the 
business  of  whoso  experience  I  know.    My  loss  has  averaged  about  20  per  cent. 

All  stock  imported  have  an  acclimating  fever,  horses  as  well  as  cattle,  but  the  per- 
centage of  loss  in  shipping  horses  from  the  North  is  only  about  5  per  cent. 

Post  mortems  made  on  the  dead  animals  (cattle)  of  my  importation  show  great 
diversity  in  the  character  of  the  disease.  With  some  the  manifold  is  thoroughly  im- 
]>acted  with  nearly  dry,  undigested  food.  Others  show  all  the  indications  of  death  by 
I)neumonia,  with  a  slij^ht  adherence  of  the  lungs  to  the  pleura.  With  others  the  only 
evidence  of  disease  is  in  the  spleen  and  kidneys.  One  animal,  aft«r  apparently  recov- 
ering from  the  disease,  died  of  gangrene — dry  rot,  as  it  were — retaining  its  appetite 
after  its  ears  had  fallen  off,  and  when  its  feet  were  almost  ready  to  fall  off.  One, 
where  the  |)O0t  mortem  showed  both  lungs  and  spleen  affected,  seemed  to  have  lost  all 
i  ts  blood — arteries  and  veins  free  of  blood' and  less  than  half  a  pint  of  coagulated  blood 
in  the  heart. 

These  animals  were  kept  in  the  same  stable  and  sheds  with  native  stock  and  with 
animals  saved  from  previous  importations,  drank  at  the  same  watering  place,  and 
took  their  exercise  in  the  same  lot.  No  native  or  previously  acclimated  animal  has 
ever  contracted  disease  from  such  contact  with  the  affected. 

I  have  no  personal  interest  in  the  driving  of  native  Texas  cattle  to  Northern  markets, 
but  I  beg  respectfully  to  say  that  your  list  of  counties  given  should  have  included,  in 
my  opinion,  Zavala,  riio,  Medina,  Atascosa,  Karnes,  Wilson,  Bexar,  Kendall,  Blanco, 
Burnet,  Travis,  Hays,  Comal,  Guadalupe,  Gonzales,  De  Witt,  Lavaca,  Fayette,  Cald- 
well, and  Bastrop.  The  occasion  of  all  the  trouble,  in  my  opinion,  arises  from  ship- 
ping cattle  raised  on  the  lowlands  of  the  coast,  having  very  soft  hoofs,  to  such  points 
as  Wichita  Falls,  and  then  starting  them  on  a  dry,  hard  trail  over  flint,  gravel,  and 
limestone  rocks.  Such  animals  be<x)me  feverish  in  their  feet  and  legs,  and  their  move- 
ment over  the  trail  leaves  the  germs  or  poison  of  a  fever  on  the  ^ass  from  which  the 
Northern  herds  are  poisoned.  I  do  not  believe  that  our  acclimating  fever  arises  from 
the  same  cause. 

Cattle  raised  on  the  dry,  hard  soil  and  limestone  ridges  in  the  additional  counties 
named  should  not  be  quarantined  against.  This  stock  is  as  sound  and  healthy  here 
and  can  be  driven  North  in  as  good  condition,  as  any  other  cattle  can  be.  They  should 
not  be  claHsiHed  with  tho  stock  raised  on  the  low  marsh  lands  near  the  coast.  And 
oven  those,  if  driven  slowly  from  their  breeding-ground,  instead  of  shipping  to  Red 
Kivorby  rail,  can  he  taken  to  the  Northern  ranges  without  danger  of  communicating 
disease,  as  tho  long  drive  before  crossing  Red  River  would  tend  to  put  them  on  a 
henlthier  footing. 

Mcffsr8.  J.  O.  <^-  T.  Detce^Sf  San  Antonio. — Our  ranch  is  situated  in  Wilson,  Karnes, 
;iii(l  Atascosa  Counties.  We  purchased  3  bulls  in  tho  year  11:^76;  shipped  them  from 
Kentucky  and  turned  them  in  with  our  Texas  cattle.  None  of  them  died  from  lever ; 
tiM'v  lived  and  did  well  for  several  years. 

Wc  have  handled  a  great  many  cattle  from  dlfierent  parts  of  Texas  and  other  States. 
We  have  brought  cattle  from  Louisiana,  Mississippi,  Mexico,  and  from  tho  coast  of 
Texas  to  the  eastern  line,  and  from  several  counties  northwest,  and  mixed  them  with 
our  cattle  on  our  ranch,  and  have  never  known  of  any  disease  to  trouble  them.  We 
have  never  had  such  a  disease  as  Texas  or  splenic  fever.  We  have  never  lost  any 
cattle  except  from  black-leg  or  starvation.  Our  opinion  is  that  tho  Texas  fever  is  un- 
known in  our  native  Texas  cattle,  and  we  do  not  believe  they  are  capable  of  impart- 
ing a  disease  they  do  not  have. 

ATr.  H.  E.  Barnard,  San  Antonio, — I  am  not  well  acquainted  with  all  or  any  con- 
siderable portion  of  the  counties  named  in  your  circular.  I  am  well  acquainted,  how- 
ever, with  all  Southwest  Texas,  including  with  many  others,  Bandera,  Bexar^  Frio, 
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La  Salle,  Dimmit,  Maverick,  Zavala,  Medina,  Uvalde,  Einnev,  Kerr,  Kimble,  Llano, 
MosoD,  Menard,  Crochet,  Pecos,  Presidio,  Tom  Green,  Conclio,  Blxmco,  Hays,  and 
Comal.  I  have  known  several  parties  who  have  purchased  thoronghbred  Imlls  in 
Kansas,  Illinois,  Missouri,  Kentucky,  and  Iowa,  and  shipped  them  into  these  connlios 
with  varied  experience.  Sometimes  nearly  all  have  died,  sometimes  none ;  generally 
there  has  been  a  small  loss.  The  loss  in  former  years  has  been  much  larger  than  of 
lator  years.  When  a  loss  is  sustained  now  the  general  opinion  is  that  it  is  the  ri'snii 
of  bad  management  very  largely.  Our  own  experlenco  has  heen  that  of  buccc^sh  ;  and 
my  own  opinion  is  that  with  proper  care  shipments  of  this  kind  may  be  made  into 
any  one  of  the  counties  I  have  named  with  reasonable  security. 

i  have  known  but  three  instances  in  as  many  years  of  my  own  knowledge  of  the 
shipment  of  cattle  from  eastern  counties  of  Texas  into  the  connties  I  have  named, 
although  no  doubt  many  more  have  heen  iHude.  From  those  within  my  immediate 
knowledge  no  harm  was  done  to  native  cattle,  and  gn^at  hcnulit  was  apparent  to  the 
Eastern  cattle. 

We  drove  4,000  from  Northern  Texas  (the  extreme  northern  portion  of  Texas)  to 
our  ranch  In  Uvalde  County,  and  neither  those  driven  there  nor  the  natives  woic  iu 
anywise  injuriously  alfectcd. 

This  section  of  country  which  I  have  named  has  an  altitude  of  from  700  to  2,000 
feet  above  the  level  of  the  sea,  and  is  hy  me  considered  the  healthiest  portion  of  the 
United  States  for  both  man  and  beast. 

There  has  not,  to  my  knowledge,  been  any  disease  among  the  cattle  in  this  section 
dnriug  my  acquaintance  with  it,  which  has  extended  .over  abont  four  years.  I  for- 
merly resided  at  Saint  Joseph,  Mo. 

Many  cattle  liave  been  purchased  from  this  section  this  year  for  Colorado,  and  those 
buyers  have  nearly  all  told  me  that  there  is  no  danger  from  cattle  driven  over  the 
trail  from  this  section. 

There  seems  to  be  an  almost  univeraal  belief  that  there  would  bo  danger  from  cat- 
tle which  had  been  shipped. 

I  am  of  the  opinion  that  the  counties  I  have  named  produce  entirely  healthy  cattle, 
And  quarantine  against  them  is  unjust  and  uunecessary. 

Dr.  George  B,  Johnstoiiy  San  Antonio. — Our  secretary  has  handed  mo  one  of  yonr 
circulars. 

"  Have  yon  purchased  any  bulls  or  other  cattle  T" 


congestion  of  the  manifold.  All  were  sick,  some  very  low.  Eleven  are  now  well  and 
quite  fat.    They  were  t.iken  to  my  home  farm,  8  miles  out  from  San  Antonio. 

In  answer  to  your  second  question  I  would  say  that  Mark  Pmit,  of  Uvaldo  County, 
Texas,  drove  400  head  of  stock  cattle  from  near  Houston  to  his  ranch  in  Uvaldo  two 
years  ago.  I  inspected  them  last  spring  (to  learn  how  such  cattle  do  hero)  and  found 
they  had  no  fever,  and  had  given  no  disease  to  the  native  stock. 

Cattle  grow  larger  and  improve  greatly  by  the  change  from  Eastern  to  Western 
Texas.  The  above  stock  did  so  most  decidedJy.  His  ranch  stock  and  mine  intermin- 
gle freely. 

BRAZOS  COUNTY. 

H.  B.  Stoddardf  Bryan,— I  have  driven  and  shipped  3,000  to  4.000  head  of  cattle 
each  year,  for  the  past  eight  years,  from  this  county  to  Caldwell,  Eans.,  and  Fort 
Dodge.  No  complamt  ever  reached  me  as  to  the  cattle  bcmg  diseased,  or  communi- 
cating disease  to  other  cattle. 

BURXET  COUNTY. 


level,  with  a  broken  and  mountainous  surface,  and  numerous  streams  of  x)ure  water. 
I  am  confident  that  it  is  as  healthful  for  man  and  heast  as  any  other  point  iu  the  Uui  tod 


States. 

In  answer  to  your  inquiries  I  will  say  that  I  have  a  numhcr  of  Durham  cattle  on  my 
rancli,  some  of  them  thoroughhred  registered  stock,  and  none  of  them  have  over  shown 
any  sigus  of  disease.  I  have  driven  cattle  North  myself,  and  have  conversed  with  ovei 
twenty-five  responsihle  persons  who  have  driven  herds  from  this  county  North  and 
not  one  of  them  have  ever  known  of  any  disease  emanating  from  their  cattle.  'And 
there  never  has  heen  an  instance  where  complaint  has  been  made  against  our  cattle. 

CLAY  COUNTY. 

Mr,  TV.  S.  Ikardf  Henrietta. — I  would  say  that  I  have  been  buying  cattle  firomlowa, 
Illinois,  and  Missouri  for  several  years.    Abont  eight  years  ago  I  bought  10  Hcnford 
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bnlls  from  Mr.  Miller,  Seecher,  in  lUinois;  7  died,  bnt  I  think  this  waa  cansed  by 
(In  vinj^  through.  It  might  have  been  the  resolt  of  fever.  In  1874 1  bronght  10  Dnr- 
liams  rroiu  Kentucky;  lost  none;  in  1883  I  brought  2  Hereford  bulls  from  Missouri 
:ni(l  0  Durhams.  and  lost  none;  in  1884, 1  bought  1^  Hereford  bulls  from  Low  Hostiugs, 
ot  Iowa,  aud  2  naif  Highland  Scotch,  none  of  which  died  during  this  winter.  I  don't 
l>c]icvo  there  is  any  danger  here. 

Oqi^HIAN  COUNTT. 

Mr.  /?.  ff.  Overall,  CoUtnan, — ^Referring  to  your  circular  of  18th  of  AprU,  I  have  to 
H.iy  ihat  in  January,  1884,  I  bought  of  agent  of  Messrs.  A.  A.  Crane  &  Co.,  Henry 
County,  Illinois,  25  cross-bred  Hereford  and  Durham  bulls.  They  were  immediat<»ly 
t  ran  snorted  to  my  ranch  in  this  county:  they  arrived  about  the  20th  of  the  montb ; 
were  turned  into  feed-pens  with  native  DuUs  and  other  cattle,  fed  on  milled  hay  and 
8nr«jjhuni  (sugar-cane)  until  the  1st  of  April,  when  they  were  turned  loose  in  pasture 
of  -JrsOOO  acres,  with  nearly  3,000  head  of  cattle.  Up  to  the  time  of  turning  them 
loose  I  saw  them  two  or  three  times  each  day.  I  am  confident  I  never  saw  a  healthier 
or  n;oro  thrifty  bunch  of  cattle.  Several  months  after  this  my  hands  reported  two  of 
them  (iead.  On  inspecting  them  one  was  found  to  have  been  gored  bv  a  bull ;  the 
otlier  was  so  decomposed  tnat  I  could  not  make  a  critical  examination  of  him  These 
are  all  the  losses  I  met  with  during  the  season.  If  any  of  these  cattle  were  affected 
with  Texas  or  splenic  fever  they  all  recovered,  as  we  found  none  other  than  above  de- 
scribed dead,  and  saw  none  sick. 

I  have  purchased  several  hundred  head  of  cattle  in  Arkansas,  on  parallel  with  Little 
Rock;  and  transported  them  to  my  ranch  for  breeding  cattle,  and  have  never  known 
a  case  of  Texas  fever  among  them. 

Mr,  S,  0,  CotUm,  Coleman, — ^As  a  cattleman  of  Coleman  County,  Texas,  I  ask  leave 
to  respond  to  your  circular  of  19th  ultimo : 

(1)1  have  not  brought  any  bulls  or  other  cattle  from  north  of  south  line  of  Kansas, 
but  several  cattlemen  of  this  county  have  bought  such  Northern  bulls,  the  number  I 
don't  know.  I  have  repeatedly  made  inquiries  of  tiie  purchasers  of  such  bulls  as  to 
the  effect  of  the  climate  upon  them,  and  I  have  never  heard  of  one  dying  from  ac- 
climatization fever. 

(2)  Yes ;  I  brought  over  700  head  of  cattle  firom  near  the  Gulf  coast  of  Southeast 
Texas  to  this  county  in  June,  1882.  These  were  pastured  along  with  the  native  cattle 
here,  and  not  one  of  the  latter  ever  died  as  the  result  of  this  contact,  so  far  as  I  know, 
and  no  disease  of  any  kind  occurred  to  any  of  the  cattle. 

Many  thousands  of  cattle  are  driven  through  this  county  annually  from  Southern 
and  Southwestern  Texas,  and  I  have  never  heard  of  any  disease  reeulting  therefrom 
to  the  cattle  of  this  county. 

I  am  authorized  by  my  neighbor,  Mr.  Andrew  Toung,  an  extensive  cattle-owner  of 
many  years'  experience  in  this  county,  to  make  the  foregoing  responses  to  your  cir- 
cular for  him  also. 

We  do  not  believe  that  cattle  firom  this  section  have  ever  caused  disease  to  Northern 
cattle,  and  we  consider  the  Kansas  quarantine  a  great  and  unnecessary  hardship  upon 
us.    We  trust  you  will  be  able  to  grant  us  reliet 

COLLINOSWORTH  COUKTT. 

iVr.  J.  John  Drew,  North  Elm  Creek. — I  have  during  the  last  nine  vearsbeen  engaged 
in  the  business  of  cattle  ranching  on  the  open  prairie  and  in  inclosed  pastures'in  South- 
western Kansas,  the  Indian  Territory  (that  portion  just  east  of  the  one  hundredth 
meridian  and  north  of  the  thirty-sixth  parallel),  and  that  portion  of  Texas  as  indi- 
cated by  the  heading  of  this  letter,  which  lies  jost  west  of  the  one  hundredth  meridian, 
\v  i  til  the  thirty-sixth  parallel  running  right  through  the  center  of  one  pasture.  This 
experience,  and  it  is  one  that  has  been  dearly  purcnased,  has  proven  to  me  that  there 
JH  (hinfjer  from  the  Spanish  fever  with  cattle  coming  from  that  portion  of  our  State, 
en y  south  of  the  thirty-third  parallel.  Under  no  circumstances  would  I  permit  any 
c:ii  t  le  from  a  region  south  of  the  above  line  to  get  near  enough,  or  into,  my  pasture, 
H(»  that  there  would  be  a  liability  of  any  of  my  cattle  grazing  or  watering  where  they 
had  been,  until  at  least  after  a  frost. 

We  buy  every  year  some  Southern  cattle,  but  we  always  hold  them  out,  under  close 
herd,  uutil  after  first  frost. 

COOKS  COUNTY. 

^fr  J.  G.  Wiiherspoon,  Gaineeville, — In  answer  to  the  first  question  asked  by  you  in 
your  conmiunication  through  the  papers,  I  will  say  that  we  bonght  and  put  on  our 
ranch  in  Uardeman  County  73  Hereford  and  Shorthorn  bulls  this  spring.  We  were 
encouraged  to  do  this  from  the  fact  that  our  neighboring  ranchmen,  Forsyth  Cattle 
Company,  have  been  baying  bulla  from  the  same  parties  we  bought  £rom  in  the  State 
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of  Illinois  for  two  or  three  years,  and  thoy  have  lost  very  few,  if  any,  from  Texas  or 
acciiriiatization  fcvor.  There  have  been  no  cattle  turned  in  our  range  from  Southern 
or  South  wosteni  Texas,  so  we  cannot  aiiswer  your  second  question,  bnt  will  say  that  we 
lost  cattle  in  1833  from  driving  on  the  trail  behind  Southern  cattle,  and  from  coot<iot 
with  them,  witli  the  disease  known  as  Texas  fever.  During  lost  season  our  ueijrh- 
bor.-j  ill  Cotth^  County  lost  cattle  in  the  same  way,  and  for  this  reason  we  wonM  ho 
atV.iid  to  turn  Southern  or  extreme  Southwostorn  cattle  among  onrs  on  the  raiij;i\ 
Howovcr,  wo.  beliovo  that  no  cattle  raised  or  held  one  year  north  of  the  Texas  Pacific  or 
woHt  of  rho  Houston  and  Texas  Central  Railroad  are  liable  to  cive  the  disease  known 
as  Ti'xas  fever  to  our  cattle  (in  Pan-handle),  or  to  cattle  in  the  State  of  Kansas,  or 
in  an3'  of  the  N(»rthwest<Tn  Territories. 

Mj'.  J.  3/.  TAndaeiff  Gaineaville, — On  three  occasions  I  have  shipped  bloode^l  bulls  and 
lieiftTs  I'roni  Missouri  and  Illinors  to  this  county  (Cooke)  and  lost  none  of  them,  lu 
tbf  full  of  1S82  1  brougiit  in  from  Tciuuessce  40  bead  of  Sliorthonis.  I  lost  6  of  thest* 
in  tht;  sunnnr-r  of  1.S.S3.  In  the  fall  of  18^;3  I  brought  in  :iO  head  from  the  same  place 
and  lost  8  of  them  in  the  summer  of  1684.  I  have  known  of  a  great  many  cattle  that 
Avoro  driven  and  shipiMul  from  eastern  counties  in  Texas  to  Cooke  and  snrroun din <; 
counti(^s,  or  into  the  Indian  Territory.  I  have  known  native  cattle  in  these  counties 
affected  by  reason  of  these  Eastern  Texas  cattle  being  grazed  and  ranged  with  theai. 

Mr.  S.  fVitherspoonj  Gainesville. — We  ranch  in  Hardeman  County.  In  answer  to  your 
fliTit  question,  I  will  say  that  we  bought  75  liereford  bulls  from  Mr.  GregorVf  of  the 
finn  of  Gregory,  Cooley  &  Co.,  of  Chicajjjo,  live-stock  commission  firm.  Tne  balls 
were  bred  by  Mr.  G.  on  his  farm  near  Chicago ;  were  shipped  to  this  county  (Cooke)  in 
December,  and  carried  from  here  to  the  ranch  in  April  last.  None  of  them  have  died 
so  far.  Our  neighbors  have  been  buying  blooded  bulls  from  the  Eastern  States,  prin- 
cipally from  Illinois,  Missouri,  Kentucky,  and  Tennessee,  and  have  had  good  luck  with 
them.'  However,  I  wish  to  say  that  I  do  not  believe  that  acclimatization  fever  has 
anything  to  do  with  it,  or  is  in  any  way  connecte<lwith  Texas  or  splenic  fever.  Any 
cattle  tnnisfcired  fntni  one  <roinity  to  ap^tfUer,  and  more  particularlv  from  a  northern 
to  a  soutiicni  county,  are  liable  to  die  with  acelimatization  fever,  wiiile  no  cattle  were 
ever  known  to  die  tif  Texas  or  splenic  fever  unless  they  have  come  in  contact  with 
Southern  or  coast  cattle,  or  have  been  driven  across  or  on  the  trail  with  them.  We 
have  n«'ver  kntiwn  cattle  from  onr  country  (Northwest  Texas)  to  give  Texas  fever. 
Have  never  ha<l  Southern  eatthj  thrown  w^ith  ours  on  the  range,  but  have  had  cattle 
to  di*'  Ironi  eontni't  with  Southern  herds  on  the  trail.  We  think  the  Texas  Pacific 
Railroad  a  safe  Hik;  from  which  cattle  can  be  carried  North  without  danger  of  impart' 
ing  fever. 

Mr.  J.  I\.  St f  rend,  GaiufHvUle, — No  danger  of  cattle  driven  from  north  of  Texas  Pacific 
Railn)ad,and  west  of  Missouri,  Kansas  and  Texas  Railroad  giving  Northezn  cattle 
Texas  fever. 

DONLKY  COUNTY. 

Mr.  Janice  II.  /'arhs,  CJurenchm.— In  reply  to  your  circular  letter,  X  will  stato  that 
this  iMunt.v  is  in  the  Kaiis:is  jpiarantino  grounds,  whicli  extends  in  this  vicinity  to  an 
altitude  oi'alM.nt  *J,()(»0  feet- or  higher.  Almost  all  the  cattle  in  this  quarantine  groand, 
t.  e.,  hiiundi'd  on  the  east  by  th(^  one  hundredth  meridian  and  south  by  latitude  34, 
are  .ji:>>i  like  Kansas  e.;Llh-,  suhject  to  the  contagion  of  8]denic  or  Texas  fever,and 
in:iny  die  fniui  crossing  and  fee.diitg  on  the  trail  used  by  coast  and  Middle  Texas  cat- 
tle, ju^i  as  Kansas  riattle.  do. 

I  have  talked  with  Mr.  Chaih^s  Goodnight,  one  of  the  best  posted  cattlemen  of  the 
Pan-handle  of  Texas,  and  he  i.liinks  the  eattlo  native  of  Andrew,  Haylor,  Callahan, 
Cottle.  Fisher,  Greer,  llardenwiu,  Haskell,  Howard,  Jcmcs,  Kent,  King,  Knox, Martin, 
Mitelu'll,  Nolan,  Scurry,  Shackelford,  Stonewall,  Throckmorton,  Taylor,  and  Wil- 
barg«*r  will  not  trnnsniit  fever  to  the  cattle  in  this  locality,  which  is  practically  the 
Riuiw  as  KaiisMs.  Mr.  Goodnight's  heid  is  Dnrhjini  and  gratled  Dnrhani.  Ho  will  not 
admit  cattle  t<»  mix  witli  his  herd  ^^itluMlt  a  thirty  djiys'  tpiarantineof  uU  euttlefroui 
a  l.iwer  altilnd^  than  jibont  l,l)i'U  h  ri  jjhove  sea-le\el. 

Mr.  (i«u'(!iii«^lit  tnrther  stales  that,  from  praetical  experience  on  the  trail  with  cat- 
th'  tliai  W4?i'i^  known  to  transmit  tin'  fVvrr,  Hn'rc!  is  no  danger  to  Colorado  or  AVestem 
Kaii.-as  ealllo  if  the  coast  or  Middle  Texas  eat  t  hi  are  taken  on  foot  through  a  high  alti- 
tude, say  (»f  V?,000  feet  above  sea-lovel,  or,  in  other  words,  the  high  altitude  of  the  Pan- 
handle of  Tt^xas  will  ]>revcnt  the  transmissiim  of  the  fever  during  the  time  it  takes 
to  drive  about  "2o0  miles. 

KIJATIl   COVSTY. 

Mr.  John  A^Frej/f  StcphenrilJe.— In  answer  to  your  communication  of  April  25, 1  will 
say  that  I  have  hronght  and  known  of  being  brought  to  this  conntyG2  head  of  Shorthorn 
cattle  from  nofth  of  the  line  yon  speak  of  in  your  communication.  In  the  year  1867 
^he  Braington  Bros,  brought  *24  head  of  cuttlo  from  Northwestern  Ulinoiai  17  heilers, 
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and  7  bulls,  and  in  the  year  1883  J.  M.  Brnington,  of  this  county,  brought  34  head 
from  the  saroo  State,  10  bnlls  and  24  heifers,  and  in  1884  O.  W.  Gentry  and  uiyBolf 
boajo^bt  4  head  that  were  shipped  from  Kentucky.  Out  of  the  lot  broaght  here  in 
1867  by  Bruin gton  Bros.  4  died  from  aooUmatization  fever.  I  suppose  out  of  the  lot 
brought  by  J.  M.  Brnington  (34)  three  died,  not  of  fever,  ^ut  I  think  from  black-leg. 
Out  of  the  62  head  brought  here  only  4  head  have  died  of  tl\e  fever. 

In  answer  to  the  second  question,  there  have  been  a  great  many  cattle  brought  to 
this  county  from  £astern  Texas  in  all  seasons  of  the  year,  and  such  a  thing  as  the 
cattle  from  that  county  imparting  disease  to  our  cattle  here  was  never  heard  of,  so 
fur  as  my  knowledge  extends. 

I  forgot  to  nieutiou,  in  answer  to  your  first  question,  that  the  cattle  of  J.  M.  Brn- 
iu^ton,  brought  here  from  the  North,  have  been  running  in  the  same  pasture  with 
native  cattle  ever  since  they  have  been  here,  and  both  the  native  and  Northern  cattle 
are  perfectly  healthy. 

Mr.  J,  H.  Ilyman,  SieplienvilU, — In  answer  to  your  first  question,  I  will  say  that  I 
know  of  about  100  Durham  cattle— mixed  bulls  and  heifers — ^that  were  introduced 
into  Eruth  County,  and  that  only  a  very  few  have  died,  not  over  7  per  cent.  It  is 
very  problematical  whether  any  died  except  from  careless  handling  ana  want  of  proper 
feed  and  shelter. 

I  know  of  no  Eastern  Texas  cattle  being  introduced  into  this  county,  and  have 
heard  of  no  trouble  fj!i«»m  this  source. 

EL  PASO  COUNTY 

Mr.  Louis  TV.  Evans j  Camp  Rice, — In  answer  to  your  first  question,  I  have  to  say  that 
I,  together  with  my  immotfiato  neighbors,  imported  from  Kansas  the  Ist  of  Apnl  last 
60  head  of  Hereford  and  Sliortborn  bulls,  and  none  of  them  have  died  so  far.  Also 
my  friend,  Mr.  G.  T.  Newman,  whose  ranch  is  located  in  the  eastern  part  of  this 
county,  imported  from  Missouri,  some  two  years  ago,  a  lot  of  Durham  bulls,  and  lost 
none. 

In  answer  to  the  second  question,  I  would  say  that  in  May,  1884, 1  shipped  470  head 
of  cattle  from  Gonzales  County  to  this  place,  and  drove  them  from  here  to  my  ranch, 
2')  miles  below  here,  on  the  Rio  Grande,  and  during  the  month  of  July  some  50  head 
or  more  of  the  native  cattle  (with  which  those  shipped  had  come  in  contact)  died. 
My  neighbors  pronounced  it  Spanish  fever.  . 

Mr.  J.  C.  Bcaity,  El  Paso. — Your  circular  at  hand.  The  counties  named  therein  are 
exempt  from  what  is  known  as  Texas  fever;  but  cases  have  come  under  my  observa- 
tion where  cattle  bave  been  driven  from  the  extreme  southern  part  of  the  State,  and 
have  transmitted  tbe  disoaso  to  cattle  located  on  the  ranges.  So  far  as  my  observa- 
tion has  fi^ouo  Texas  fever  is  confmed  to  cattle  in  the  extreme  southern  part  of  the 
State.  Inills  brought  from  north  of  the  south  line  of  Kansas  require  to  be  brought  in 
when  youDg,  and  if  properly  taken  care  of  are  all  right.  They  are  safer  in  this  part 
of  the  State  than  if  taken  farther  east  where  the  elevation  is  not  great. 

FRIO  COUNTY, 

Mr.  James  Speed,  Moore  Station.— -I  will  state  that  I  have  driven  cattle  to  Kansas 
since  1870,  and  by  tbe  commingilug  of  the  cattle  from  Southwest  Texas  with  other 
animals  they  bave  never  taken  any  diseases  from  them.  I  also  notice  that  the  county 
to  which  I  belong  is  not  included  m  your  list. 

My  brother,  S.  G.  Speed,  has  shipxied  cattle  from  Lebanon,  Ky.,  and  has  the  same 
cattle  in  Frio  County.  lie  lost  Kome  on  the  first  sliipment,  but  none  on  the  last  ship- 
ment. I  cannot  see  bow  this  is  so  in  regard  to  Texas  cattle  breeding  disease  when  no 
such  thing  has  ever  been  discovered  in  Texas  cattle.  A  great  many  people  in  my 
connty  bave  become  educated  to  citizenship,  and  still  more  of  them  believe  that  the 
General  Govohirnent  should  control  commerce  between  the  States  that  belong  to  the 
Generarl  Government. 

GKAY60N  COUNTY. 

Mr.  Josiyh  Chjmery  Sherman. — I  bave  to  say  that  I  purchased,  in  the  fall  of  1883, 
18  bead  ot  thoroughbred  Shorthorn  cattle  in  Kentucky ;  transported  the  same  to  this 
counti'  by  steamboat  and  railroad.  In  the  lot  I  had  13  heifers  and  5  bulls;  sold  4 
bulls  and  1  heifer.  I  still  own  12  heifers  and  1  bull.  All  the  heifers  have  been  bred 
a:i«l  now  have  calves.  None  ever  showed  any  b^'uiptoms  of  disease  whatever.  Our 
}irairie  grass  has  given  them  a  rapid  growth. 

GONZALES  COUNTY. 

Mr.  ./.  E.  WiUon,  Waelder. — In  answer  to  the  question  asked  I  would  respectfully 
say  tJiat  last  year  we  shipped  to  Presidio  County  (which  joins  Tom  Green  and  Pecos 
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Counties)  cattle  from  Waclder  and  from  Bee,  Live  Oak,  and  Goliad  Connties  in  tho 
spring,  flnmracr,  and  fall  of  last  year  (1884),  and  we  liavo  Lad  no  disease  of  any  \i\vA 
■whatever  up  to  tho  present  time.  Tho  cattle  are  doing  finely  and  have  always  hrv\) 
healthy.  I  also  shipped  from  the  counties  of  Live  Oak,  Nueces,  Bee,  and  Cionzali-.s  tn 
Wichita  Couuty  some  3,000  head  during  the  montlis  of  April,  July,  August,  aii«I 
October,  1884.  I  never  liad  one  sick  nor  did  they  ever  atfect  any  of  the  native  cittlo 
there.  I  have  some  bulls  brought  from  Ohio  to  Wichita  which  havo  never  been  sick. 
One  of  my  neighbors  in  Presidio  County  shipped  from  Ohio  some  30  Hereford  bulls, 
which  were  with  our  native  cattle  and  have  never  been  sick. 

nARRIS  COUXTY. 

Mr.  C.  R,  CoXf  Jloitston.— In  reply  to  the  inclosed  request  for  information,  whilst  my 
cattle  and  the  cattle  belonging  to  the  members  of  the  Live  Stock  Association  of 
Southeast  Texas  are  all  outside  of  the  counties  named  in  your  circular,  yet  believing 
information  of  the  fullest  character  is  what  yon  desire,  I  will  give  yon  such  informa- 
tion as  I  can  personally  vouch  for.  I  have  3  thoroughljred  bulls  (nativos),  ail  well 
and  thrifty,  with  scarcely  any  care  of  feed  except  what  they  get  on  the  range. 

Mr.  L.  Winston  and  Mr.  W.  I.  McNeel,  who  reside  in  Matagorda  County,  each,  a 
number  of  years  ago,  bought  a  thoroughbred  Durham  bull  that  did  exceedingly  well, 
and  lived  many  years  without  special  care.  These  bulls  were  imported  from  Kansas, 
while  Mr.  J.  I.  Snrgent  bought  at  the  same  time  and  from  the  same  place  several 
Dnrliams,  all  of  which  died  in  a  few  years ;  all  of  these  parties  are  neighoors.  About 
throe  years  ago  a  neighbor  of  mine  moved  1,050  head  oi  cattle  from  Brazoria  County 
to  Crosby  County.  They  have  done  exceedingly  well ;  have  had  no  disease,  nor  have 
they  impart<>d  disease  of  any  character  to  other  cattle.  Mr.  John  Duncan  bought  in 
Brazona  and  Matagorda  Counties  some  1,200  cattle  which  ho  located  in  Crosby 
County.  They  have  been  very  thrifty  and  healthy  ever  since,  and  have  not  infected 
other  cattle.  *Tlie  cattle  of  Southern  and  Southeast  Texas  havo  never,  as  yet,  been 
subject  to  disease,  so  far  as  my  knowledge  and  experience  go,  and  I  have  been  engaged 
in  the  busineass  as  a  specialty  for  twenty-five  ^ears. 

Mr.  C.  C.  GibhSf  Houiton. — As  a  representative  of  southwestern  railroad  interests  I 
take  this  occasion  to  exi>rcss  to  vou  our  thanks  for  the  consideration  which  yon  have 
shown  to  the  cattle  interests  of  Texas  in  the  issuance  of  your  recent  circular  asking 
questions,  which,  if  properly  answered,  will  enable  you  to  determine  ofiicially  the 
non-infected  portions  of  Texas.  This  is  a  matter  of  national  importance,  for  the  rea- 
son that  tho  tendency  of  the  cattle  business  is  to  use  our  Southern  ranees  for  nursery 
grounds  and  the  Northern  ranges  for  maturing  grounds.  It  is  tnie  that  the  lino  as 
drawn  practically  proHcribea  the  larger  portion  of  business  tributary  to  our  road,  but 
I  consider  this  inexorable,  and  while  for  the  present  it  may  militate  against  onr  in- 
tcrt>.8ts,  in  the  long  rnn,  I  hope  and  think,  it  may  redound  to  our  benefit,  believing 
that  in  the  event  of  our  moving  coast  cattle  to  Northern  climates,  should  there  be  an 
outbreak  of  disease,  it  would  simply  ostracize  business  from  certain  sections  for  a 
long  time  to  come.  I  confidently  expect  that  the  railroads  having  connecting  lines 
from  Tex.as  to  the  Northern  ranges  will  move  considerable  youn^  cattle  every  year 
from  Texas.  While  the  movement  this  year  will  be  necessarily  light,  owing  to  the 
unnecessary  restrictions  that  have  been  placed  by  the  Northern  quarantine  oflloials, 
we  will  identify  ourselves  with  the  movement,  and  conduct  it  in  such  a  satisfactory 
manner  as  to  lead  to  its  continuance.  We  realize  the  fact  that  this  movement  can 
only  be  made  a  success  by  throwing  such  restrictions  around  it  as  will  protect  North- 
ern native  cattle  from  all  possible  danger  of  fever,  and  we  thereforo  greatly  appre- 
ciate the  position  you  have  taken  in  the  premises.  The  interest-s  of  the  railroads  arr 
identical  with  the  interests  of  the  cattlemen.  We  receive  in  freight  on  an  avera*^ 
about  one-fifth  of  the  price  of  the  cattle  that  are  marketed,  and  therefore  tho  consid 
oration  which  you  have  shown  for  our  interests  is  a  recognition  wo  deep^ly  apprcoiat*. 
It  shall  be  our  aim  to  extend  to  you  our  most  earnest  support  in  every  way  p«MwibI# 
for  the  promotion  of  your  interest  as  well  as  that  of  the  general  public. 

JACK  COUNTY. 

Mr.  J.  W.  CoUioriy  Gertrudes. — My  attention  has  been  called  to  a  circular  issued  liy 
you,  asking  information  regarding  tho  so-called  Texas  fever  within  the  borders *ol 
certain  counties  enumerated.  As  secretary  of  the  Young  Comp.iny  Cattle  Raisers* 
Association,  I  will  answer  for  the  counties  of  Young,  Jack,  and  the  southern  part  o* 
Archer  and  Clay. 

First.  There  have  been  numerous  importations  of  blooded  stock,  including  Dnr- 
hanis,  llerofords,  Polled-Angus,  Holstein,  and  Jerseys  to  the  counties  specillod  by  nie, 
and  while  some  showed  slight  symptoms  of  acclimatization  fever  tho  majority  vent 
through  without  any  yiaible  alteration,  and,  so  far  as  my  information  reoohesi  none 
^aye  died. 
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Second.  There  has  been  no  disease,  within  the  bounds  specified  by  me,  oaosed  by 
the  introduction  of  cattle  from  the  western  counties  of  TexaH.  But  there  was  a  very 
peculiar  and  fatal  disease  prevailing  last  fall  and  winter,  and  by  well-posted  parties 
it  was  attributed  to  the  introduction  of  cattle  from  Louisiana,  Florida,  and  Mis- 
sissippi. 

Lastly.  I  think  that  a  careful  and  unbiased  investigation  of  tho  so-called  Texas  or 
splenic  fever  will  establish  the  fact  that  it  is  confined  principallj*  to  the  Gulf  coast 
and  adjoining  counties,  and  is  as  prevalent  in  the  other  Gnlf  States  as  in  Texas;  and 
fiirtheruiore,  that  the  northern  and  northwestern  x>art  of  Texas  is  as  free  from  the 
disease  as  any  of  the  Northern  States  or  Territories. 

KINNEY  COUNTY. 

Messrs.  JVoodhnU  Brothers^  Spoffard. — In  reply  to  your  inquiries,  we  would  most 
rcHpoctfully  state  that  we  have  made  some  direct  purchases  and  shipments  of  bulls, 
heifers,  stallions,  jacks,  horses,  and  rams  from  nortu  of  the  south  Hue  of  Kansas,  ana 
brought  them  direct  here  to  this  ranch  for  our  own  purposes  and  for  sale. 

Oar  first  purchase  from  the  country  near  Kansas  Citv  was  in  October,  1^^,  and  con- 
sisted of  :?  fine  stallions,  3  jacks,  and  4  bulls.  All  of  this  shipment  lived  here  and 
did  remarkably  well.  The  bulls  are  still  alive,  except  one  that  got  killed  on  the  rail- 
road last  summer.  I  saw  one  of  them  on  the  range  to-day ;  ho  is  fat  and  fine  as  any 
bull  I  ever  saw,  that  ran  out  loose,  in  any  of  Nortliwestern  States. 

Our  second  shipment  from  the  country  near  about  Kansas  City  was  in  June,  18S3, 
consisting  of  12  stallions  and  2  jacks,  all  of  which  have  done  well  and  given  entire 
satisfaction. 

Our  third  shipment  from  about  the  same  section  was  in  November.  1883,  consisting 
of  51  rams,  18  bulls,  and  6  heifers.  This  stock  all  did  very  well,  and  only  one  of  the 
heifers  died,  and  that  was  not  until  a  very  hot  day  the  following  summer;  she  was 
very  fat  and  died  suddenly  before  we  could  give  her  proper  care  and  attention. 

Our  fourth  and  last  shipment  from  about  the  same  locality  was  in  March,  1884, 
consisting  of  10  bulls,  3  stallions,  and  2  geldings.  We  never  have  lost  a  single  horse 
or  jack  in  any  shipment.  Of  the  above  10  bulls  some  of  them  became  a  little  sick 
u])on  the  approach  of  warm  weather,  probably  produced  by  the  sudden  change  from 
the  cold  weather  in  Missouri  to  the  warm  weather  here.  However,  they  all  recov- 
ered except  2  that  died,  thus  showing  that  the  fall  season  is  the  best  time  to  bring 
cattle  from  the  North  here.  We  have  also  made  frequent  purchases  of  fine  sheep 
fVom  Vermont  and  other  States,  and  sustained  very  light  losses  in  acclimating  same* 

Wo  have  purchased  cattle  from  the  central  portion  of  Texas  and  had  them  deliv- 
ered here  in  the  spring  and  summer  months.  Far  from  becoming  in  any  manner  sick« 
they  all  began  to  improve  immediately  after,  and  within  twelve  months  from  the  time 
they  arrived  here  tiiey  looked  so  much  better,  larger,  and  like  an  entirely  different 
lot. 

We  also  have  a  herd  of  cattle  brought  here  from  Mexico.  Not  a  single  one  of  them 
has  died  from  fever  or  any  other  sickness.  We  have  very  frequently  seen  cattle 
from  Eastern  ond  Southeastern  Texas,  also  from  Louisiana  and  Alabama,  brought  to 
this  section  of  the  country,  and  never  saw  or  heard  of  a  single  instance  of  fever  oi 
anything  of  the  kind,  but  on  the  contrary,  all  the  cattle  seemed  to  take  a  fresh  start 
immediately  after  arrival  here,  grow  out,  and  improve  wonderfully;  even  aged  cat- 
tle seem  to  change,  spread  out,  and  grow  larger. 

Some  men  have  made  a  very  succ^sful  business  by  buying  cattle  cheap  in  Eastern 
Texas  and  Louisiana,  bringing  them  out  here  to  Western  Texas  for  a  year  or  two  to 
fatten  and  grow  out,  then  selling  them  again  at  greatly  advanced  prices.  Such  a 
thing  as  fever  or  sickness  among  them,  or  any  other  native  cattle,  is  entirely  un- 
known and  unheard  of  here. 

The  prohibition,  a  barrier  placed  upon  Texas  cattle  this  year,  has  ii^ured  our  State 
millions  of  dollars. 

Last  year  we  sold  our  yearling  steers  at  $13  here  at  the  ranch ;  now  we  are  only 
oft'ercd  $8  for  the  best  ones.  Many  people  who  only  have  common  stock  are  compelled 
to  sell  them  for  $6  each,  in  order  to  procure  money  to  buy  the  necessaries  of  life. 

KARNES  COUNTY. 

Mr.W,  G,  Biiiler J  Helena. — In  reply  to  yours  of  April  26,  I  would  say  that  I  have 
purchased  several  cattle  that  came  from  north  of  the  south  line  of  Kansas,  and  I  have 
lost  none  by  acclimatization  foVer.  I  don't  know  of  any  disease  occurring  amongst 
the  cattle  of  the  northern  counties  by  Southern  Texas  cattle  being  driven  and  grazed 
an  the  same  range  in  any  month  of  toie  ^ear. 
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LAMFA8A8  COUNTY. 

3fr,  W.  I.  McCauslandf  Lampasas. — ^We  bonght  np  last  April,  and  turned  over  to 
Captain  C  C.  Howos,  of  the  firm  of  MileB,  Strevell  &,  Howes,  of  Miles  City,  Montana 
TeiTitory,  about  2,000  liea<l  of  voiiup;  cattle  of  tbis  county.  He  carried  tbeni  tbrough 
on  tbo  trail  to  tbeir  rancb  in  Montana  Territory,  and  turned  tbeui  loose  witli  tbeir 
native  cattle,  and  all  bave  done  well— -so  tbey  report. 

Also,  last  May,  I  started  from  bere  witb  2,500  bead  of  cattle,  cows,  yearlinj^  hii>] 
two-years  obi,  on  rail  to  Valentine,  Nebr.,  at  wbicb  point  (Valentine)  I  tlirew  into 
tbo  Texas  herd  400  bead  of  cattle,  raised  jusc  north  of  and  shipped  from  Memphis, 
Teiin.,  many  of  wliicb  were  Durham  cattle.  We  drove  the  whole  herd  of  2,900  head 
tliroii^b  from  Valentine,  Ncbr.,  to  Miles  City,  Mont.,  a  drive  of  500  miles,  in  May, 
June,  and  July,  being  sixty-five  days  on  the  trail.  On  the  28th  of  July  I  turned  tbein 
over  to  Henry  Tesler  and  to  Frank  Westervelt,  of  Miles  City.  There  wore  no  sick 
cattle  from  any  cause  from  beginning  to  end.  Tesler  writes  me  tbey  have  done  ex- 
cceilingly  well. 

Also,  our  herds  got  mixed  somewhat,  in  Nebraska,  with  Missouri  herds,  and  were 
together  during  the  sixty-five  days*  drive.  The  Missouri  cattle  were  from  north  of 
the  Missouri  River.  No  sickness  resulted  from  the  mingling  of  the  heids,  as  all  my 
men  will  testify.    I  lost  some  cattle  on  the  cars,  but  it  was  from  trampling,  &o. 

Messrs.  H,  T.  Hill,  J,  I\  HioginSy  FT.  R,  WilUamsony  and  W.  J.  MoCauslandf  Lam" 
pasatt. — In  the  fall  of  1874  and  1875,  Mr.  Thomas  Sparks,  of  Lampasas,  brought  to  this 
county  44  bead  of  Durham  cattle  from  Colorado,  and  distributed  them  as  foTiowB  :  To 
JohuTownsen,  Wat.  Smith,  Tiiford  Bean,  llci^ry  Hill,  and  to  others,  and  many  of  the 
issue  of  these  cattle  are  scattered  tbruugb  tbis  and  adjoining  connties.  Of  these  cat- 
tle a  few  were  cows  and  the  balance  yearlings.  These  all  lived  except  9  head,  which 
died  a  short  time  after  reaching  the  State.  Some  were  sick  when  tney  reached  this 
connty,  and  nearly  all  that,  died  were  grown  cattle.  They  held  their  beads  down, 
tbeir  ears  drooped,  bad  high  fever,  breathed  rapidly,  nrine  highly  coloied.  and  their 
bowels  constipated.  I'bey  set^nu-d  to  want  to  keep  their  heads  in  tlie  shocle.  Death 
followed  in  a  week  or  ten  days.  They  were  shipped  by  rail,  and  were  exposed  to  the 
snn,  wbicb  was  quite  hot ;  the  young  stock  did  not  snnTer  as  much  as  the  grown  cat- 
tle. The  Rickuess  may  have  come  from  the  great  change  of  climate,  the  want  ofrufB* 
cient  water,  and  tbo  discomrorlH  incident  to  rail  transportation. 

Mr.  Henry  Hill,  of  Lani].)aNas,  bus  been  driying  large  herds  of  cattle  from  this  and 
adjoining  coantics  since  1871,  and  distributing  them  through  Kansas,  Colorado,  and 
Wyoming  TeiTitory,  turning  them  out  with  native  and  other  cattle  of  these  conn- 
tries,  and  be  has  never  known,  during  that  time,  any  bad  results  to  follow.  Mr.  Hill 
has  sold  to  the  fclloning  parties:  Batey  Bros.,  Denver,  Colo.;  Sanford  Cattle  Com- 
pany, Plat tvi 111',  Colo. ;   van  Buskirk,  Catlin,  Colo.,  and  to  others. 

MV.  Tlionuis  Sparks,  above  referred  to,  has  large  cattle  interests  in  the  northwest, 
and  has  ilri ven  through,  on  the  trail,  with  like  results.  Mr.  J.  Pink.  Higgins  and  John 
Townsen,  both  of  Lampasas,  say  the  same  thing,  to  wit:  ''That  the  cattle  carried 
northwest  by  them  from  this  connty  have  never,  to  tbeir  knowledge,  carried  with 
them  any  infectious  diwase." 

Mr.  Lee  A.  Masty,  then  of  Lampasas,  but  now  of  Kansas  Citv,  Mo.,  in  1880,  hronght 
r.O  or  40  bead  of  young  Durham  cattle  to  tbis  co.mty  from  Dallas,  Tex.  Tliese  ca&le 
bad  all  been  recently  shipped  from  Kentucky.  They  nearly  all  lived  and  did  well. 
Indeed,  we  do  not  know  of  u.uy  loss. 

Mr.  William  Williunison,  of  lluj  firm  of  Brown  tt  Williamson,  of  Lampasas,  au  ex- 
tensive stockman,  says  be  has  known  cittle  to  »»o  brought  fi"om  the  western,  scuth- 
ern,  eastern,  and  northern  counties  of  tlie  State  to  this  county,  and  that  they  did 
well,  showing  no  evidence  of  receiving  or  communicating  any  sickness.  And  also, 
that  cattlo,  especially  those  from  the  east  an'l  south,  on  acconut  of  better  feed,  wore 
more  thriving  and  became  fatter  the  farther  north  they  went. 

MATA<;ORI)A  COUNTY. 

Mr.  A.  IT.  Pierce,  lioncho  Grande. — I  have  beo.n  as  fjinuliar  and  probably  as  well  ac- 
r|n;iint«d  ovor  Texas  as  any  man  in  it,  having  ini]>orted  as  nmny  as  80  Northern  bulls 
from  Kentucky  and  Missouri  at  a  time,  of  wliicb  I  lost  from  '.V.\  to  50  prr  cent,  of  every 
lot  brought  in,' and  while  1  live  in  the  coast  region  of  Matagorda  and  Wharton  Coun- 
ties; will  state  that  Northern  bulls  die  ofteii'T  with  us  than  in  any  of  the  counties 
named  in  your  circular,  and  our  cattle  driven  from  Eastern  Texas  to  the  counties 
named  do  not  contract  disease  at  all,  and  cattle  from  those  connties  do  not  die  when 
brought  to  us.  Every  man  has  his  own  theory  as  regards  Texas  fever.  I  know  there 
is  such  a  disease,  but  not  to  such  extent  as  reported ;  the  cry  is  raised  for  self-inter- 
est, and  it  will  regulate  itself  in  the  next  eighteen  months.  Texas  fever  isoamod  ho- 
Yond  a  doubL  from  handling  stock  badly— late  in  the  season,  when  the  weather  is  too 
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hot  and  water  scarce.  If  they  do  not  have  it  this  season  they  need  not  fear  it  again 
for  tbo  next  five  years,  as  the  cattle  going  North  this  season  are  starting  later,  by  60 
days,  than  usual. 

MITCHELL  COUNTT. 

Mr.  A.  P.  Buah,  Colorado. — I  have  not  bonght  any  bulls  from  north  of  the  sonth 
]ino  of  Kansas,  but  many  have  been  brought  to  this  section  of  the  country  during 
this  season.  McWilliauis  &,  King,  out  of  32  bought  in  February,  have  lost  one 
(located  in  the  southern  part  of  the  county).  M.  Z.  Smisson,  in  Tom  Green  County, 
lost  3  out  of  38,  and  others  have  had  more  or  less  losses,  but  as  far  as  my  observation 
and  investigation  has  gone,  bulls  brought  here  at  a  season  of  the  spring  when  they 
can  get  fresh  and  tender  grass,  have  shown  lighter  losses  than  when  brought  during 
the  winter.  The  bulls  that  have  died  have,  as  a  rule,  not  come  in  contact  with  na- 
tive cattle.  I  do  not  know  of  any  cattle  brought  from  Eastern  Texas  and  turned 
loose  in  the  counties  named  in  your  circular. 

Mr.  n.  M.  Catlettf  Colorado.— In  reply  to  yours  of  the  25th  instant  I  will  say  that  I 
have  no  personal  experience  in  handling  Eastern  or  Southern  Texas  cattle  in  the  conn- 
ties  north  and  south  of  Brown  County.  I  purchased  a  few  three-fourths  bred  Here- 
fords  in  Ohio  this  spring,  and  have  had  them  on  the  ranch  in  Tom  Green  County  for 
two  months.  As  yet  none  of  them  has  shown  any  symptoms  of  sickness  or  acclima- 
tization fever. 

I  do  not  know  of  a  case  where  Southern  or  Eastern  Texas  cattle  have  given  any  dis- 
ease by  running  on  the  same  range  with  our  native  cattle. 

Mr.  M.  L.  Adam8f  Colorado. — In  reply  to  your  circular  of  April  25,  I  will  say  that 
there  has  been  quite  a  number  of  bulls  brought  to  the  counties  named  from  north  of 
south  line  of  Kansas,  and  some  have  died,  but  in  my  opinion  it  was  for  want  of  feed 
more  than  anything  else.  Cattle  driven  from  the  eastern  counties  into  the  counties 
named  communicate  no  disease  to  natives,  but  graze  together  and  do  well.  My  ranch 
is  located  in  Borden  County. 

Mr.  A.  B.  lioberison,  Colorado. — In  reply  to  yours  under  date  of  25th  ultimo  I  have 
to  say  that  I  have  not  only  bought  Durhams,  Herefords,  and  Polled  Angus  bulls,  and 
had  them  shipped  from  even  farther  north  than  Kansas,  but  have  been  very  familiar 
with  others'  transactions,  and  can  state  without  fear  of  contradiction  that  in  but 
very  few  instances,  the  cattle  coming  from  the  North  have  done  exceedingly  well ;  in 
fact  until  quite  recently  there  have  been  no  losses  in  this  part  of  the  country  of  cat- 
tle shipped  from  the  Northern  States^  and  it  is  safe  to  suppose  that  they  did  not  die 
of  Texas  fever. 

In  reply  to  your  second  question,  I  will  simply  state  that  it  has  been  known  as  an 
established  fact  that  the  cattle  driven  from  Southern  Texas  have  caused  no  disease 
whatever  amongst  either  cattle  in  this  section  or  the  cattle  driven  from  the  South. 

NUECES  COONTY. 

Mr.  H.  Seligaony  Galveston  JRancho, — Befcrring  to  your  circular  addressed  to  cattle 
owuers  in  Texas,  I  beg  to  state  that  I  have  been  raising  cattle  in  Texas  for  thirty-five 
years ;  ha v««  resided  here  forty-six  years.  I  know  from  my  own  knowledge  that  six  years 
pri(»r  to  18«>1,  when  from  30,000  to  60,000  cattle  were  driven  to  Kansas  each  year,  we 
iie.nil  nothing  of  Texas  fever.  So  long  as  they  were  driven  through  we  heard  vei*y 
Htilc  (»f  it,  but  so  soon  as  they  were  shipped  by  rail  and  crowded  into  cars  in  hot 
weather  they  became  fevered  and  no  doubt  in  some  instances  infected  others.  But 
a  great  deal  of  this  hue  and  crv  of  Texas  fever  is  founded  on  the  fact  that  Kansas  and 
the  '1  erritories  are  well  stocked  with  our  cattle  and  they  do  not  wish  competition  from 
Texas  any  longer.  They  know  this  to  be  the  great  breeding  grounds,  averaging  90 
])er  cent,  of  calves  as  against  60  per  cent,  with  them.  Our  people  in  the  Pan-handle  in 
Texas,  who  now  have  their  ran^^es  fully  stocked,  have  proclaimed  a  quarantine  against 
Southweytern  Texas  cattle.  They  average  about  70  per  cent,  of  calves.  So  they, 
too.  realize  that  they  cannot  conipete  as  a  breeding  ground,  and  they,  too,  proclaim 
their  independence  of  law,  right,  and  justice. 

I  ]»nr(liased  24  bull  calves  from  Smiths  &,  Powell,  Syracuse,  N.  Y.,  last  year,  and 
lost  7  froin  acclimatization  fever.  They  were  twenty-one  days  on  the  cars  and  the 
weather  was  warm. 

Dnrin-r  forty-six  years  in  Texas,  I  have  never  known  of  any  disease  resulting  from 
cattle  driven  from  any  portion  of  Texas  either  from  East  or  Southwest  Texas,  to  the 
counties  named  in  your  circular. 

PARKER  COUNTY. 

Mr.  Samuel  H.  Millikeny  Wfaiherford.— To  your  circular  of  April  25,  in  regard  to  cat- 
tle disease,  I  have  to  say  that  about  February,  1884, 1  purchased  and  brought  from 
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Pleasant  Hill,  ^lo.,  38  Hereford  yearling  bmlls,  and  put  them  on  a  ranoh  on  the 
Brazos  River  in  Parker  County.  Within  the  first  six  months  they  were  all  sick,  pre- 
sumably with  acclimatization  fever,  and  14  of  them  died ;  the  remainder  are  doing 
well.  J.  J.  Ilittson  brought  the  same  number  from  the  same  place  at  the  same  time 
and  put  them  in  Palo  Pinto  County.    He  lost  ly  or  20  from  same  apparent  canse. 

Eastcm  Texas  cattle  are  brought  into  this  section  every  year,  and  I  do  not  know  of 
any  'liseaso  occurring  among  them  or  among  native  cattle. 

^fr,  James  P.  MoFarJand^  Aledo. — In  answer  to  your  questions  to  the  cattlemen  of 
Texas,  I  would  state  that  I  shipped  24  head  of  Shorthorns  (Durham  cattle)  to  Parker 
County,  Texas,  from  nejir  the  line  of  Kentucky  and  Tennessee,  which  is  parallel  to 
the  Kouth  line  of  Kansas,  in  November,  1883.  Out  of  that  number  16  died  of  acclima- 
tization fever,  leaving  8  alive.  All  had  the  fever.  The  cattle  were  all  fat  and  in  good 
condition  when  they  sickened  and  died.  All  when  taken  sick  refased  to  eat,  and  a]>- 
peared  stupid  and  sluggish.  A  post  mortem  examination  revealed  tho  following  facta, 
viz.,  lungs  in  a  normal  condition,  liver  highly  engorged,  and  the  gall  bladder  full  to 
repletion,  with  dark  inspissated  bile,  and  presented  the  appearance  as  though  it  had 
been  dipped  in  salTron.  The  mucous  membranes  of  the  first  stomach  normal.  The 
second  stomach,  in  every  case,  was  filled  with  dry,  hard  food,  that  required  force  to 
pull  it  asunder.  In  fact  it  presented  the  appearance  of  an  India  rubber  ball.  The 
kidneys  were  injected  and  nodulated ;  no  nnne  in  the  bladder.  All  had,  more  or  less, 
diarrhea  from  the  time  of  attack.  None  of  my  native  cattle  on  the  ranch  were  affected, 
though  the  Shorthorns  mixed  with  them  in  the  same  pastures  and  ranges. 

I  have  no  answer  to  your  second  question,  but  I  do  not  think  disease  is  oommnni- 
oated  to  our  cattle  from  those  coming  from  the  West. 

PECOS  COUNTY. 

Mr,  W.  W.  Simonds.  Thurst — In  reply  to  yonr  first  question,  I  will  say  I  know  of 
one  bunch  of  p*aded  bulls  coming  into  our  county  from  Missouri,  and  abont  one-half 
of  them  died  trom  disease  called  acclimation  fever. 

In  answer  to  your  second  question,  I  know  of  no  case  where  oatUe  haye  either  been 
sick  or  have  died  from  any  fever  of  any  kind. 

REEVES  COUNTY. 

ilfr.  A.  W,  Hilliard,  Pecos, — In  reply  to  your  circular  of  April  25, 1  have  this  to  state: 
There  are  several  ranches  in  this  vicinity  in  which  young  thoroughbreds  (Shorthorns) 
have  been  imported  from  Missouri  during  the  last  two  years.  Fifty  were  owned  by 
J.  B.  Wilson  A  Co.  Only  3  or  4  died  out  of  this  lot  by  acclimatization  fever.  Loca- 
tion on  Pecos  River  near  New  Mexico  line. 

With  an  experience  of  twelve  years  I  have  but  in  one  instance  known  cattle  affected 
by  those  driven  into  any  of  tho  above-named  counties,  and  that  was  during  the  sam- 
mer  of  1878,  when  a  herd  of  Shorthorns  from  Colorado  were  put  on  the  same  range 
with  Southern  Texas  cattle.    This  was  in  July  of  that  year. 

East  Texas  cattle  have  never  infected  my  Shorthorns,  and  I  have  handled  many  in 
the  last  ten  years. 

SHACKELFORD  COUNTY. 

ilfr.  W,  D.  Reynolds,  A  Ibany. — I  have  known  quite  a  number  of  cases  whore  bulls  from 
Northern  States  brought  here  have  snfiered  from  acclimation  fever,  and  in  cases  where 
they  have  been  turned  out  to  get  their  own  living  and  bo  their  own  doctor  the  loss 
has* been  heavy.  When  they  are  cared  for  and  attended  to  until  they  pass  throngh 
the  change  of  fever  (which  occurs  sometimes  soon  after  arrival,  and  at  others  six  or 
eight  mouths  afterwards)  the  loss  is  light,  and  the  cattle  seem  no  more  subject  to  dis- 
ease than  those  bred  and  raised  here.  S.  M.  Swenson  &,  Son,  of  New  York,  who  have 
a  ranch  in  Jones  County,  shipped  here  from  Iowa,  I  think,  or  some  Western  State, 
abont  150  head,  and  I  hardly  think  their  losses  exceeded  10  per  cent.  I  have  known 
of  other  cases  about  like  theirs,  when  the  stock  has  been  well  cared  for.  Mv  experi- 
ence and  observation  is  that  all  stock  from  a  northern  latitude  brought  sontn  are  af- 
fected by  the  change,  and  even  persons  claim  that  they  feel  the  difference.  All  cattle 
got  sick  first  or  last.  Horses  for  use  x>lainly  show  that  they  are  not  themselves  the 
tii*st  yc.'ir  they  are  brought  here.  I  don't  know  of  a  case  where  cattle  were  tick  and 
properly  cared  for  in  time  that  it  failed  to  cure  them. 

Our  cattl«  are  graded  Hereford  and  Durham.  Some  of  the  males  now  on  our  ranoh 
were  brought  hero  nine  years  ago  from  Illinois,  some  from  Colorado  and  Kansas.  SVe 
have  several  head  of  cows  and  bulls  raised  by  T.  L.  Miller,  of  Beecher,  111.,  which 
liave  been  here  now  nine  years.  We  lose  quite  a  number  every  summer  dnrlnc  the 
heated  term,  generally  good  grades,  from  what  is  called  dry  murrain,  orTezaa  fever. 
The  "  maw''  clogs  with  dry  grassesi  the  bowek  refose  to  act,  producing  ftyeTi  Dram 
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which  thoy  die.  1/ found  in  time  and  afciended  to  we  seldom  fail  to  cure  them.  We 
livo  and  ranch  on  the  Forts  Qriflin  and  Dodge  trail,  bnt  can't  say  whether  the  cattle 
^vilich  pass  from  all  part6  of  the  State  canse  the  disease  or  not,  but  it  seems  to  bo  tlio 
general  idea  tliat  such  is  the  cause,  especially  from  cattle  a  good  way  south  and  oast 
of  Ijero,  which,  owiuj;  to  distance,  pass  during  the  latter  part  of  Juuo,  July,  inid 
AM;;ust.  We  are  seldom  troubled  with  it  during  the  spring.  I  have  lived  hero  for 
/iiirtcen  or  fourteen  years,  nnd  before  cattle  from  South  and  East  were  driven  hero 
:iii(l  ihrough  here  wc  were  never  troubled  with  any  kind  of  disease.  Cattle  oil'  tlio 
lowto,  and  which  do  not  come  in  contact  with  Eastern  and  Southern  cattle,  Kcein  to 
I'l*  imaffected.  I  believe  cattle  from  north  of  here  brought  iu  and  isolated  would  havo 
In  )»as8  through  an  acclimation  within  twelve  mouths.  Generally  the  lirst  tliroe 
•iioitihs  is  the  time  uiost  of  them  are  ali'cctcd. 

TAKISAXT  COUNTY. 

Mr.  S.  W.  LomaXy  Fort  Worth, — Replying  to  your  inquiry  of  the  25th  ultimo,  1  u*»i:^ 
to  auHwer  that  this  company  ranches  in  the  counties  of  Kent,  Dickens,  Garza,  anu 
Crosby.  Wo  havo  for  two  seasons  past  bought  Shorihoru  and  Hereford  grade  bulls, 
wliich  were  dropped  in  Kansas,  aud  driven  to  our  ranch  in  April  and  May,  aged  year- 
liiij^s  and  twos.  Wo  have  lost  but  veiy  few  of  theui,  and  those  that  have  died  (not 
iwv.v  2  ])er  cent.)  havo  died  from  nothing  of  the  nature  of  Texas  fyver.  Wo  bought 
iu  tlio  jirst  year  '200,  and  afterwards  500,  and  cannot  state  that  any  died  oi'acclimati* 
zation  fever.     The  few  that  died  seemed  allectod  by  ordinary  causes. 

1  do  know  of  deaths  being  caused  to  our  cattle  on  tlie  range  from  contact  with  South- 
ern Texas  cattle  which  hatlbceu  driven  through,  and  I  also  know  of  our  cattle  dying 
from  what  is  called  Texas  fever  from  being  exposed  to  the  trail  of  cattle  from  South- 
ern Texa.s.  Our  cattle  so  dying  would  be  ati'ectoil  noticeably  aftei  about  nine  <Iays 
from  exposure  ;  they  would  gaunt  up,  sho<v  signs  of  high  fever,  heads  down,  eyes 
glassy,  and  in  some  instances  become  very  wild  and  inclined  to  fight. 

On  lieing  cut  open  after  death  I  have  found  tlie  bowels  diy  i\^nl  the  intestines 
shriveled  and  hard,  and  the  contents  very  hard  and  congested. 

Your  elTorts  to  havo  a  true  fever  line  determined  should  meet  the  hearty  co-opera- 
tion of  every  Northwest  cattle  owner,  since  we  sufler  greatly  under  a  quarautiue  de- 
signed to  prevent  what  we  could  not  commnnicaU^,  and  of  which  we  are  JQst  asmuch 
afraid  as  any  cattleman  iu  Kansas  or  Colorado. 

Mr.  \V,  H.  Somcrville,  Fort  Worth. — Keferring  to  your  circular  addressed  to  Texas 
cattlemen,  we  have  pleasure  in  replying  as  follows : 

In  1883,  aud  again  in  1884,  this  company  (the  Matador  Land  and  Cattle  Company) 
purchased  in  Kansas  between  300  and  400  head  each  year  of  bulls — Durham  aud  Here- 
ford— from  three-fourths  grade  to  pure  blood,  pedigree  stock.  In  both  c.ises  these 
were  driven  from  Kansas  through  the  Pan-handle  during  the  month  of  May,  and  were 
tr.rued  out  on  the  company's  range  (euibracing  portions  of  Motley,  Cottle,  Dickons, 
aud  Floyd  Counties)  between  the  Ist  aud  ir>th  of  Juno.  We  have  naturally  watched 
their  progress  carefully,  and  have  never  yet  known  one  to  be  sick  or  disennod ;  indeed, 
to  the  best  of  our  knowledge  all,  with  the  exception  of  three  that  were  killed  by  ac- 
cidouts,  are  now  alive  and  in  good  condition.  We  are  rexieating  the  same  practico 
this  year  with  350  head,  beiug  satisfie<l  of  its  safety. 

Wo  are  unable  to  give  any  information  on  the  subject  of  your  second  inquiry. 

THROCKMORTON  COUNTY, 


Mr.  B.  F.  JReynolds.—l  drove  200  head  of  improved  cattle  from  Colorado  to  this 
country.  They  commenced  to  die  at  the  Canadian  River,  which  is  about  the  thirty- 
lifth  i)aralle],  and  they  continued  to  got  sick  and  die  for  eighteen  months  after  leav- 
ing Colorado.  1  lojit  about  50  or  GO  head.  I  also  lost  some  of  the  calves  that  were 
dropped  in  the  country.  Some  of  them  had  the  bloody  aud  others  the  dry  murrain. 
When  cut  open  tho  stomachs  of  somo  would  be  full  of  blood,  while  others  would 
be  dry  and  hard  as  a  plug  of  tobacco.  I  have  known  of  many  others  being  shipped  to 
this  country,  and  they  all,  to  tho  last  motherless  calf,  have  some  disease,  and  a  great 
ni;u\v  of  them  die.  lint  the  disease  is  not  contagious,  as  it  does  not  alTect  the  natives 
of  this  country  or  the  cattje  jfrom  south  of  here.  Neither  do  cattle  from  this  country 
jifii  ct  tho  cattlo  of  Colorado,  as  I  have  seen  herd  after  herd  of  Texas  cattle  turned 
looso  among  the  lino  Durhams  of  that  country,  aud  I  never  heard  of  such  a  thing  iis 
TexUvS  ft'ver  or  any  other  disease  except  poverty  in  the  five  years  that  I  lived  there 
(I  left  there  iu  1875).  But  that  Southern  cattle  do  not  affect  cattle  along  the  south 
line  of  Kansas  in  that  large  grass  country  I  am  not  prepared  to  say,  but  I  drove  Texas 
cattle  through  there  one  year,  and  I  heard  no  complaint.  My  opinion  is  that  at  cer- 
tain seasons  of  the  year  cattle  will  die  more  or  less  along  in  Southern  Kausas  aud  the 
northern  part  of  the  Indian  Territory,  as  that  seems  to  be  the  worst  place  for  the 
disease.    In  regard  to  the  diflease  that  affects  cattle  brought  from  the  North  herOj  it 
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seeum  to  mo  that  that  is  a  difTcrentdiseaHe  altogether,  as  yon  may  T)rinff  100  head  herv 
and  keep  them  a1]  in  separate  phiees,  and  they  will  all  get  sick  and  not  affect  tbo 
native  cattle  of  this  country  ;  no  it  seems  what  makes  ono  sick  does  not  make  another 
sick,  and  they  do  uot  coiiniiunicate  it  from  ono  to  another. 

If  .von  can  do  anything  to  help  ns  get  cattle  from  this  conntry  North  yon  will  boa 
bcuefactur,  audi  tiiiuk  no  detriment  will  result  to  those  of  any  otUer locality. 

TOM   GKEKX   COUNTY. 

Mr.  E.  B.  Jiroiiaon,  jtresiHent  El  Paso  Jntirmational  Stock  Growers*  Association.— In 
reply  to  yonr  questions  I  have  to  say: 

(1)  Tlmt  fine  cattle  from  north  of  the  south  line  of  Kansas  have  been  brought  by 
myself  and  others  to  the  Peeps  River,  in  Tom  Green  County,  Texas,  and  to  m^v  knowl- 
edge none  have  died  of  acclimatization  fever.  In  fact,  our  losses  in  introducing  high- 
grade  bulls  on  that  range  are  practically  nothing. 

(2)  That  duriug  the  pjiasage  through  our  ranges  on  the  Pecos  River,  in  Tom  Green 
County,  last  summer,  of  Southern  and  Easteru  Texas  trail  herds,  we  Huilored  a  loss  by 
death  of  a  considerable  number  of  ran^e  cattle,  the  syiuptonis  us  nearly  as  we  could 
determine  being  identical  with  those  of  the  so-called  Spanish  fever.  The  number  so 
lost,  however,  I  am  unable  to  state. 

Mr.  PhiUp  C.  Lee,  i*San  Angelo. — In  answer  to  your  first  in<iuiry,  I  personally  know 
of  50  head  of  high  grade  Hereford  bnlJH  brought  herein  the  siiring  of  18d:i,  andturneti 
loose  on  the  range.  The  loss  wuh  4U  per  cent.  Also  50  head  of  same  griulo  and  class 
turned  loose  on  the  range,  December,  H6-1.  So  far  there  is  no  loss.  But  these  lots 
were  brought  from  Missouri.  This  spring  has  been  cool,  with  plenty  of  rain,  conse- 
quently favorable  for  acclimating. 

I  have  known  of  several  herds  of  Southern  cattle  brought  here  and  turned  loose  on 
the  range  in  sunnner;  have  never  known  or  heard  of  the  native  cattle  being  affected 
by  any  disease  from  contact.  Our  cattle  are  free  from  diseases  of  all  kinds  as  far  as 
we  know. 

Mr.  M.  Z.  Smiseerif  Colorado. — Being  fully  aware  of  the  just  feeling  which  prompted 
the  issue  of  your  circular  of  the'Jotli  ultimo,  and  for  wliich  I  most  sincerely  thank 
you  in  my  own  behalf  as  well  as  in  that  of  my  neighbtirs,  I  hasten  to  answer  the  ques- 
tions ])ropounded  aH  accurately  as  possible. 

(1)  I  have  personally  imported  from  Northwest  Missouri,  in  all,  01  bulls  within  the 
last  three  years.  The  first  lot  which  I  brought  out  in  1882  consisted  of  23  head,  of 
which  16  head  were  Shorthorns  and  the  others  Ilerefords ;  they  were  grades.  Of  this 
lot  7  ShorthoruH  died  in  the  winter.     Do  not  know  what  they  died  off 

The  next  lot  I  brought  out  were  (jS  Ilerefords,  shipped  in  the  spring  (March  1, 1^85). 
Only  3  of  these  died  ;  the  balance  all  O.  K.,  and  doing  well.  The  cattle  were  not  kept 
up,  but  are  running  around  with  the  other  cattle  in  the  pasture. 

Mr.  John  McWilTiams  impoi-tcd  30  Ilerefords  from  Southeast  Missouri,  and  lost  1 
from  disease. 

Mr.  K.  R.'AVade,  18  miles  from  here,  brought  18  bulls  from  Ohio,  and  lost  10  head. 
The  fend  gave  out  on  him  on  account  of  railroad  strike. 

Mr.  McMoy,  of  Sawyer,  lost  21  out  of  55  Durhams  and  Ilerefords  mixed.  The  cat- 
tle, when  he  brought  them,  had  been  three  months  in  the  country,  and  it  is  supposed 
that  if  tiiey  had  been  fed  they  would  have  pulled  through. 

I  bought  100  head  of  cows  in  Hill  County  and  turned  them  loose  here  among  10,000 
others,  and  experienced  no  disease.  I  know  of  440  head  of  steers  being  bi ought  up 
from  the  coast  in  1880  and  turned  loose  hero  without  any  bad  effect.  Do  not  know  of 
any  ease  in  which  Southern  or  East4^ni  cattle  have  made  any  havoc  here  among  the 
native  cattle  of  Tom  Green.  However,  there  have  been  but  few  Eastern  cattle broaght 
here. 

j)fr.  M.  B.  PnlJiam,  San  AngeJo. — In  response  to  yours  of  April  JKS,  will  say  that  in 
1^7I^  I  shipjMMl  :<;'>  Durham  bulls  from  Kansas  to  this  county,  of  which  7  died.  The  bal- 
ant'e  are  doing  well.  The  7  died  from  causes  unknown  to  me.  I  have  known  of  cat- 
tle being  driven  from  various  southern  and  eastern  counties,  and  placed  on  my  range 
togi'ther  with  my  native  cattle,  but  never  have  known  of  any  having  died.  1  do  not 
think  they  would  convey  any  disease  to  native  cattle. 

Mr.Jienhtn  II.  Sherwood,  San  Amjelo. — I  have  just  read  your  letter  to  Texas  cattle- 
men. I  have  been  in  the  business  of  stock  raising  for  over  thirteeu  years.  In  reply 
to  your  (lueatious  I  will  state  my  own  experience.  In  the  month  of  Oct4)ber,  <»f  last 
year,  I  bought  5  thoroughbred  \)ulls  from  a  man  in  Dallas,  which  he  liad  shipped 
irom  Kentucky  in  December,  1880.  I  shipped  them  to  Abilene,  Taylor  County,  and 
fhough  considered  acclimated  cattle  they  took  fever  from  standing  in  a  shipping  i>ca 
nito  which  had  been  unloaded  a  few  days  bcforo  a  lot  of  cattle  from  Soatheast  Texas. 
Three  of  them  died,  the  other  21  saved  by  turning  into  a  pasture  stocked  with  Concho 
River  cattle.  I  don't  consider  it  a  safe  investment  to  ship  either  cattle  or  hones  to 
tliia  county  ixom  the  North,  as  some  of  almost  every  lot  are  sine  to  die.    Honet 
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liable  to  death  by  acclimation  as  cattle.  This  oountyy  and  meet  of  the  high  upland 
coiuities  in  West  Texas,  are  as  unlike  Eastern  and  Southern  Texas  as  is  Kansas.  We 
have  a  vory  high,  dir  country,  and  in  winter  it  becomes  quite  cold.  Zero  is  not  an 
nncomuion  degree  of  cold.  There  have  been  cattle — ^bnlls— shipped  to  th^s  county 
froiQ  both  Kansas  and  Missouri,  and  I  belieye  they  stand  the  climate  better  than  others. 

Mr,  li.  liochefort  JFodtf;  San  Angela. — In  answer  to  questions  addressed  to  Texas 
Ntockinoii  with  i*egard  to  importation  of  cattle,  I  bee  to  state  I  have  purchased  a  car- 
lo:nl  of  20  Hereford  bulla  shipped  from  Ohio,  out  of  which  I  have  lost  60  per  cent. 
Si.vcral  parties  have  got  bulls,  both  Hereford  and  Durham,  from  Kansas  and  Missouru 
Tho3e  brought  from  these  States  have  not  been  as  liable  to  Texas  or  acclimatization 
fc ve.r  as  if  brought  from  States  farther  north.  I  do  not  Icnow  the  exact  localities  from 
wli'.cb  they  came. 

I  know  of  several  lots  of  cattle  brought  from  the  East  to  this  county,  and  have  had 
douio  myself  x>astured  with  the  range  cattle,  and  no  disease  has  occurred. 

TRAVIS  COUNTY. 

Mr.  W.  S.  CaroiherSf  far  Dolores  Land  and  Cattle  Company,  Austin. — In  January, 
1884,  we  purchased  at  a  place  12  miles  southwest  of  Indianola,  Warren  County,  Iowa, 
4V*  young  bulls.  Two  were  thoroughbred  Herefords,  and  the  balance  were  out  of  high 
^rade  Durham  cows,  by  thoroughbre<l  Hereford  bulls.  We  had  them  shipped  by  rail. 
They  wore  snowed  up  near  Autumn,  Iowa,  and  wore  without  food  or  water  for  forty- 
cipjbt  hours  and  over.  Several  of  them  had  their  ears  badly  frozen.  They  arrived  at 
at  uur  rauch  in  Kinney  County,  Texas,  on  January  14,  1864,  in  bad  condition  from 
length  of  time  in  transit  and  want  of  proper  care  whUe  en  route.  We  know  that  two 
of  tnem  died  from  the  effects  of  the  shipment,  they  having  been  badly  crippled.  The 
other  4  (6  having  died)  in  all  probability,  died  from  the  effects  of  the  exposure  and 
bad  treatment  while  on  the  trains.  The  3C  left  are  in  good  condition,  doing  well,  and 
are  now  on  the  ranch. 

In  January,  this  year,  we  bought  another  lot  (41  head)  of  the  same  class  and  from 
the  same  place  as  the  lot  above  mentioned.  They  arrived  at  our  ranch  in  Kinney 
County,  Texas,  on  January  17,  1885,  in  fair  condition.  Two  died  shortly  after  their 
arrival  there.  The  balance  (39  head)  are  now  on  the  ranch  in  excellent  condition  and 
doing  well. 

\Ve  also  purchased  another  lot  (Dorhams,  bulls  and  heifers)  from  Hume  Bros.,  near 
Lexington,  Ky.,  in  December  last  year.  They  arrived  at  our  ranch  in  Kinney  County, 
Texas,  about  Christmas  day.  Eleven  died  soon  after  their  arrival  there.  We  then 
sent  and  got  Dr.  £.  A.  Carothers,  of  San  Antonio,  Tex.,  to  go  out  to  the  ranch  and  make 
a  medical  examination  into  the  cause  of  their  death,. and  see  what,  if  anything,  could 
l>e  done  to  save  the  remainder  of  the  herd.  After  a  more  thorough  examination  and 
investigation  of  the  matter,  his  conclusion  was  that  they  were  dying  from  the  effects 
of  exposure,  the  weather  having  been  for  some  time  very  cold  and  wet — wet  winter 
northers — and  there  was  no  shelter  on  the  ranch  for  the  herd.  Dr.  Carothers  recom- 
mended that  we  house  the  herd  and  feed  them  well  for  a  time,  which  was  immediatelv 
done.  Sioce  then  we  have  only  lost  one,  which  died  on  Jannafy  26, 1885.  The  bal- 
ance are  all  on  the  ranch  in  good  condition  and  doing  well. 

In  1880  we  moved  8,200  cattle  from  our  ranch  from  Williamson  and  Milum  counties 
(also  some  from  Bee  County),  Texas,  to  our  ranches  in  Dimmit,  Zavala,  and  Kinney 
counties,  Texas,  where  they  have  been  ever  since.  This  stock  and  increase  numbers 
over  15,000  head,  and  there  never  has  been  any  loss  or  sickness  among  them.  The 
native  cattle  that  were  there  in  1880,  and  with  which  our  stock  has  intermingled 
continually,  have  never  been  sick  or  had  any  disease. 

UVALDE  COUNTY. 

Mr,  B,  F,  Buzardy  Uvalde, — Thoroughbred  and  high  fpade,  Shorthorns,  and  Here- 
ford bulls  have  been  brought  from  north  of  the  south  Ime  of  Kansas  into  this  and 
adjoining  conn  ties  for  the  past  three  years.  In  October,  1884,  Searight  and  Caroth- 
ers brought  about  50  head  from  Iowa  to  their  ranches  in  Zavala  and  Kinney  counties, 
and  tbo  previous  year  about  the  same  number  with  no  loss  from  fever.  Dr.  Johnson 
l)rouf;ht  several  car-loads  from  Kentucky  to  hia  ranch  on  the  Frio  River  in  this  county, 
and  I  have  not  heard  of  his  having  lost  any.  Mr.  O'Nell  brought  3  fine  thoroughbred 
Short  Iiorn  bulls  from  Kentucky  four  years  ago,  which  are  yet  doing  good  service  on 
bis  ran^'c.     Many  other  cattlemen  have  brought  in  good  stock  with  like  result. 

Tliousands  of  cattle  from  Eastern  Texas  have  been  driven  into  this  and  adjoining 
cniiuties  during  the  spring  and  summer  months,  and  allowed  to  pasture  on  the  same 
raufjo  with  cattle  native  to  these  counties  without  loss  to  either,  all  being  alike  very 
healthy. 

During  the  months  of  June  and  July,  1882, 1  drove  from  North  and  East  Texas,  from 
the  counties  of  Cooke,  Denton,  Collin,  Hunt,  Fannin,  Lamar,  Bed  River,  Delta,  Hop- 
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kins,  aud  adjoining  count i08,  pntting  ihom  in  paHturo  i^iMi  cattio  native  to  thoM 
counties.  I  aim),  at  the  naino  llni«%  bronght  with  thoHO  cattle  about  IfiO  j^de  Short- 
born  bulls  that  lia<l  boon  bred  in  Honio  of  the  above-uumed  counticH.  Neither  natives 
nor  those  driven  in  havo  cvit  Ii.'kI  any  didfaMO. 

Mr.  A.  Moore,  lYio  Jianch. — J^-fcrrin^  to  your  printed  circular  of  April  25,  I  ho?  to 
liimwer  tbo  <iueslion8  contained  tliiTcin,  aH  follows: 

(I)  I  will  «t:ito  ihat  1  luivo  not  inii>ortcd  any  bulls  or  other  cattle  from  ontsi'lo  tlii!i 
Stato.  I  use  inll-bl«»o<l.  Trxa.*.-i:iisi'd  Durhanis  and  Devons,  and  liavo  never  hari  auy 
loKses  from  a celi unitization  Uwvr  or  experienco  in  ro^anl  to  that  disease. 

In  answer  to  your  second  <inest  ion,  I  will  state  that  in  St^ptenibor,  IdSU,  IpnrchaKCtI  in 
Austin  Connty|Texas,  l,liM)  luail  of  stock  cattle,  and  dnrinjj  the  same  month  bron<;bt 
Ibem  to  this  ranch  aiul  allc»\\e<l  tbeni  to  pasture  on  th«r  sau^e  ran*i;o  with  my  native 
eaitle.  Dnrinj;  the  snnnnt;r  of  Is-^l  I  also  i)nr<hased  about  OJU  head  of  stock  cattle 
in  Naeoj^doehrs  and  Ii«is>.  Conniies,  in  Eastern  Texas,  and  allowed  these  also  to  past- 
nro  with  my  othe"«  rati  It;.  Out  of  (J, 000  bead  no  disease  of  any  kind,  to  my  knowl- 
cd;;o,  over  appear*'tl  anioii;;si  tbein,  and  the  ealtlo  from  the  ctnintiiii}  named  begau  to 
show  immediaio  si^ns  of  impioveinent  from  the  day  they  arrived  on  the  range. 

VICTORIA   COUNTY. 

Mr.  N.  C.  GuVcit,  VUtoiin.-  I  am  in  receipt  of  your  circular  letter  to  "Texas cat- 
tle owners,"  and  altlion«;li  not  a  nsiilent  of  any  of  tbo  counties  named  therein,  as  a 
resident  of  Sonlhwestern  Texns,  I  take  thu  liberty  of  answering  the  questions  maile 
in  your  letter. 

(l)  For  a  number  of  years  ;;raded  cattle  have  been  introduced  most  successfully' in 
this  and  siirronndinjj:  connlieh  from  the  States  of  Kentucky,  Missouri,  and  Ohio:  aud 
only  last  year  Mr.  J.  W.  Lake,  of  Xewarlv,  Lickin;^  County,  Ohio,  brought  down  fully 
lOOhead  of  ^^laded  stock  Irmu  llu-  Stale  of  Ohio,  and  selling  in  Victoria,  Goliad,  Bee, 
and  Kefu;;io  Counties,  sold  no  tinu-  with  piarantee  a^jjainst  disease  and  death  from 
disease.  And,  as  bo  will  tell  voe  if  yon  will  address  him  on  the  subject,  his  guaran- 
tee was  without,  loss  to  him,  as  be  eollorted  on  all  animals  Kold.  I  havo  I  or  2  im- 
proved animals  I  bon;ilit  fiom  I).  M.  Wilson,  wlio  lias  been  importing  fine  stock  from 
Missouri  for  tlu*  last  seven  .Mars. 

To  in«iuiry  number  two,  I  would  state  that  (he  eatib;  from  this  section  and  those 
of  the  counties  nametl  have  conn-  in  eontad  alnM^^l  evrry  year,  and  Inivc  grazed  to- 
gether on  the  same  pastures  wiilnml  either  cla>;>«'.-  beinj;  afVected  in  the  least;  and 
us  evidence  of  the  falsity  of  the  charges  to  the  contrary,  I  would  only  cite  the  fact 
that  at  present  this  section  is  sidling  tbonsands  (»f  cattle  to  thoownei-s  of  thoranche« 
in  the  Territory,  Pan-hainlle,  and  in  New  Mexieo  and  Colorado,  who  are  moving 
Iheju  north  to  and  across  the  tbirly-foin  lli  line,  when  tliey  will  call  them  high-bred 
Northrrn  cattli\  and  be  loudest  in  raising  the  cry  of  *inar»ntine  against  **Tesaa  fever." 
As  u  matter  of  conrsi-,  tin-  eatlle  they  are  getting  fnim  here  now,  altbcuigh  finer  thau 
ever  before,  are  being  sold  to  thi-m  very  cheap  in  <:onse<iuence  of  this  pndiibitiou,  1o- 
wifc,  one-third  less  than  ia.^t  vi^ar,  all  of  which  is  very  detrimental  to  the  industry 
and  has  caused  heavy  lobs  hcic. 


WILLIAMSON   COUNTY. 


C'olorado  ever  since.     We  now  own  the  <dd  llilVran;;e  and  cattle  on  the  South  Piatto 
in  \V«'id  Ctuintv.  ('olora<lo.  in  conm"cli«Mi  with  Mrs.  Ililf  and  Mrs.srs.  IJrown,  of  Denver. 


head.  We  have  ha<l  oihir  shipmi'iitssince  Irom  Missouri  aud  Kentucky,  luBingfrom33 
to  r>0  per  ci'ul.  W»'  have  known  nf  several  shipments  along  the  line  of  the  Texas  nud 
Pacilie  Kailroad,  west  of  Fort  Worth,  into  the  counties  of  Taylor,  Nolan,  Mitchell,  Tom 
Green,  and  others,  all  of  which  have  lost  more  or  less  from  the  same  cauB^^-acclima- 
tization  fever.  We  have  driven  cattle  from  the  coast  of  Texas,  aud  from  all  other 
narts  of  th*:  State  as  far  north  and  west  as  the  counties  above  named  to  our  ranches 
in  Colorado  and  Wyoming,  Kansas  and  Nebraska,  and  have  never  lost  by  coming  in 
contact  with  them.'  We  have  as  fine  a  bre<l  henl  on  our  ranch  in  Colorado  as  there  is 
anywhere  in  that  country,  and  do  not  consider  that  we  are  taking  any  risk  in  driving 
cattle  from  any  part  of  Texas  and  turning  them  loose  on  oar  range  with  our  natiT^ 
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bred  animals,  bat  at  the  same  time  we  think  there  ia  great  risk  in  shipping  cattle  di- 
rect from  the  coast,  or  Southern  Texas,  to  any  of  tiie  Western  States  or  Territories. 
We  kuow  of  seyeral  oases  last  year  where  cattle  were  shipped  directly  through  from 
Sou  thorn  Texas,  in  which  they  communicated  disease  to  our  natiye  cattle,  and  the 
loss  was  heavy,  we  bein^  among  the  losers.  We  do  not  know  of  any  disease  in  chang- 
in^  cattlo  from  one  portion  of  Texas  to  another  where  they  have  been  driven. 

WHEELBB  OOTTIITT. 

Mr.  Ji.  M,  Allen,  Moheetie, — ^We  turned  loose  77  bulls  from  Illinois,  in  Mitchell 
Comity,  on  the  Colorado  River,  20  miles  south  of  Colorado  Cily,  in  1882,  and  estimated 
ix  loss  of  abont  one-third  by  the  end  of  the  following  year  &om  acclimatization  fever. 

Do  not  know  by  personal  observation  of  Eastern  Texas  cattle  turned  loose  in  said 
counties  and  effect  of  same.  Beside  latitude,  the  core  and  attention  that  animals  re- 
ceive on  the  trail  enter  into  this  question,  and  to  fix  a  line  is  a  most  difficult  matter. 

The  Texas  and  Pacifio  road  is  as  good  a  line  as  any  other,  and  to  fix  this  line  works 
far  less  injustice  than  not  to  have  any. 


OOLOBADO. 

Mr.  A.  M,  Pryor,  Puehlo,  Colo. — ^Your  communication  of  April  18  received  this 
morning.  In  reply  I  will  say  that  the  counties  you  mention  are,  in  my  opinion,  free 
of  Texas  fever.  I  have  driven  cattle  from  the  counties  you  mention  to  Colorado  since 
1867,  and  I  have  never  seen  a  case  of  Texas  fever  in  Colorado  nntil  lost  season,  and 
the  cattle  that  diseased  the  native  cattle  here  were  shipped  from  Southern  Texas.  We 
drove  cattle  in  here  lost  year  from  Southern  Texas,  watered  them  at  the  same  lakes 
that  onr  best  natives  watered  at,  grazed  over  the  same  ground,  and  turned  them  loose 
to  winter  together,  and  not  one  of  our  natives  died  until  late  in  the  winter.  Of  course, 
we  expect  to  lose  a  few  cattle  from  natural  causes.  However,  our  losses  were  very 
light  the  past  winter.  We  are  having  nice  rains  and  snows  now,  and  cattle  will  soon 
be  in  fine  condition. 

MISSOTJBI. 

Mr,  John  0.  Wood,  Canton,  Mo. — In  compliance  with  your  request  for  information 
in  reference  to  Texas  cattle.  I  would  say  that  I  have  been  engaged  in  cattle-raising 
in  Throckmorton  County,  Texas,  for  ten  years,  and  have  shipped  bull  calves  to  Texas 
from  Missouri  at  diiferent  times ;  in  all,  81  head.  Eleven  head  died,  but  I  fonnd  they 
did  not  die  of  Texas  fever,  but  from  acclimatization,  and  not  one  of  those  that  I  kept 
up  and  fed  and  cared  for  died.  This  takes  about  75  days.  I  have  always  taken  bull  s 
there  late  in  tfovember  or  early  in  December.  I  have  shipped  steers  twice  from  Texas 
to  Missouri  and  put  them  among  native  cattle  early  in  November,  and  no  sign  of  dis- 
ease appeared  among  my  natives.  One  (^pment  was  made  from  Tarrant  and  one 
from  Throckmorton  County.  In  1880  a  lot  of  Rio  Grande  (Texas)  cattle  came  through 
my  range  and  infected  my  cattle  with  Texas  fever  and  several  of  them  died.  Also  in 
1880  I  had  a  lot  of  beeves  driven  up  to  Caldwell,  Kans.,  and  several  of  them  took 
T^xos  fever  from  Southern  cattle  that  had  been  driven  over  the  trail.  I  never  feel 
the  least  afraid  of  Northern  Texas  cattle  being  put  with  my  natives  hero  in  Missouri. 

Mr.  George  H.  Goddard,  Saint  Louis. — In  reply  to  your  olficial  inquiry  addressed  to 
cattlemen  of  Texas,  I  would  state  that  I  have  over  15,000  head  of  cattle,  located  on 
the  Pecos  River,  in  Tom  Green  County,  Texas.  Three  years  ogo  I  purchased  150 
three-quarters  Shorthorn  bulls  from  Motley  County,  Texas,  and  moved  them  to  my 
place  in  May  without  loss  from  acclimation.  Two  years  ago  I  purcUased  15  higli- 
«;i  ade  Ilerefords  in  Kentucky  and  shipped  them  to  my  ranch  in  April  without  loss. 
February,  16d4,  I  purchased  from  Gentry,  of  Suabia,  Mo.,  100  high-grade  Shorthorns 
i'nmi  scven-eiglitbs  to  fifteen-sixteenths  thoroughbreds,  and  shipped  them  to  my  rancli 
without  loss,  and  last  December  I  saw  the  most  of  them  in  the  general  *'  rouud-ui>," 
looking  splendid. 

WYOMINa. 

Mr.  A.  S.  Mercer,  Cheyenne. — With  pleasure  I  note  your  remarks  in  the  press  dis- 
p.'itcbcs  of  this  morning  about  the  Texas  dead-line,  and  when  our  folks  i)ropcrl3'  nn- 
tUi  stand  this  matter,  North  Texas  cattle  will  be  admitted  into  Northern  ranges  ;  but 
there  is  a  world  of  educating  to  be  done.  To  show  you  what  my  views  on  this  sub- 
j«  ct  are  I  inclo^  you  an  editorial  from  the  Journal  of  April  3.  I  am  familiar  with  the 
wliok^  of  Northwest  Texas  and  know  whereof  I  speak  : 

*'  Kansas  and  lexas. — The  Texas  lAve-Stoch  <7atfnta2  seems  to  think  that  a  large  num- 
ber of  Texas  cattle  wiU  be  admitted  into  Kansas  by  the  sanitary  board  after  a  few 
duys'  detention  on  the  border,  in  company  with  native  cattle  put  into  the  herdSi  to 
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• 

(li'ti  rinino  wbothcr  thcro  in  a  fovcr  {^criii  omong  ILom.  We  tbiuk  that  olive  lirnncli 
(;!'  y.i'iivc  til  ill  is  1)fMn;;  hold  out  tu  Texas  drovers  is  docoptive  and  shoald  not  bi>  Utvw 
iiUtl't.  Tiirrn  is  no  dmilit  in  our  mind  as  to  the  fact  that  all  native  cattle  ii(»rth  of  'Lr 
UpjH-r  C^^l^s  Timlurs  in  '1Vx;lh  arc  «h  free  from  splenic  iViver  iis  jirethoHti  of  Colnni  I'l 
aiiil  iv:i!:!>:iH.  ]iiit  tint  hordH  inado  up  in  tlioso  Hcctions  arc  ho  frequently  mixi'd  v.lth 
Similioiii  'I'oxas  rattlo  ]»n?viously  l>ronj;ht  in  that  it  is  v(?ry  diflicnlt  to  jjcl  a  i.lini! 
liil]  ot'  lu-allh.  Ex]»<»ri<'nc(^  on  tlu»  border  nhows  bej'ond  any  qnostioii  that  tlu-ii"  !> 
lit!  doiiiiii"  tiiin*  Ixjlwrtii  j'Xposiiro  to  an«l  dfivcdopnient  of  fever.  Xinety  day^  i>  a- 
shinl  a  tiiiM'  tiH  is  nbsoluti'ly  nafi*.  It  has  been  known  to  develoj»  at  any  and  v\-\\ 
Mi-riofI  bctwi'i-n  Ton  and  ninety  days.  Hence  an\' such  test  as  above  nionti(;:ii-i  <« 
valrn'J^fls.  except  at  tlioend  of  rlio  ninety  davs,  and  the  sanitary  board  ia  not  ]iki-l\  in 
inaki;  any  rule  that  has  an  uncertain  sound  niuong  the  people  who  have  forcrdilii- 
qnarantini^  nit'aNnres  and  to  whom  the  board  is  responsible. 

•*  Tlie  propl''  own  in  j^  the  cnttlo  in  the  district  where  the  fever  is  known  to  ;{cnnin:itc 


at  such  fi«;ures  as  those  who  have  rango  and  feed  may  clioose  to  offer.  The  foot  is 
that  all  cat  tie  from  what  may  bo  tinned  the  infected  district  will  bo  reli^onsly  kept 
out  until  the  law  has  been  iuUy  enforced.  The  line  of  infection  is  the  difficult  thing 
to  ostablish,  but  when  oncesettlcil  it  will  be  a  *Kure  enou;ih'  dead-line. 

*'  Tlio  wi'sttnn  or  northwestern  ed;;c  of  the  Upper  Cross  Timbers  may  be  taken  oa  ft 
safe  line,  so  far  as  the  North  is  concerned.  There  are  a  few  connties  south  and  east  of 
this  that  would  probably  be  safe  sections  to  receive  cattle  from,  but  the  line  would  be 
croolced  and  uncertain.  Tin-  fjuestion  can  bo  determined  by  honest  care,  and  the  peo- 
ple of  Texas  are  as  much  inlcrcstrd  in  iln;  matter  as  those  of  the  North.  Any  county 
in  North  Tixas  where  the  native  cattle  take  the  fever  from  comin<^  in  contact  with 
Southern  Texas  cattle  is  a  safe  country  from  which  to  receive  native  cattle.  And  the 
reverse  i.roposition  is  tru(*.  It  is  a.  little  diUlcult  to  get  at  an  exact,  or  positive,  line 
just  as  it  isdillieult  to  det<rmine  the  point  Avhere  two  nicely-shaded  linos  on  a  picture 
blend.  Thcro  is  a  sort  of  middle  i;rouud  in  the  x>icture  where  the  colon  cannot  be 
diKtin^uislicd.  So  there  is  a  neutral  strip  on  this  line  of  infection.  But  the  line  as 
laid  down  above  is  on  the  side  of  absolute  safety.  When  properly  adjusted  there  will 
be  a  safe  inlet  for  all  of  the  steers  from  North  Texas,  and  that  section  is  really  in  the 
same  boat  with  Kansas  and  Colorado. 

**  lustcr.d  of  a  misunderstaiidinp;  and  pulling  apart,  the  people  of  the  South  and  the 
North  want  to  enter  upon  a  concert  of  a<:tion  that  will  develop  all  the  facta  about 
splenic  fever  and  enable  them  to  hhajie  their  action  as  to  bring  about  trade  and  market 
relations  to  their  mutual  interests.  .Self-preservation  is  the  first  law  of  nature,  and 
the  Texan  is  as  (luiok  to  assert  it  as  the  citizen  of  Kansas  cr  any  other  country.  But 
a  knowledi;e  of  all  the  facts  will  aid  all  those  in  interest." 

BEPORT   OF  S.  P.   CUNNINGHAM. 

Ill  onkT  to  ^^ain  all  the  additional  informatiou  that  could  bo  obtuiucd 
at  this  liiiio,  Col.  S.  T.  Cuimin*?haiu,  an  employ^  of  tbo  Bureau  ol' Aui- 
inal  Industry,  was  directed  to  make  a  trip  across  Texas  through  the  sec- 
tion of  the  country  where  the  boundary  line  of  the  infected  district  was 
l)eliev('<l  to  run,  and  to  feather  all  the  known  facts  bearing  ou  this  ques- 
tion. Colonel  Cunniu'/hain  made  this  trip  and  submitted  the  following 
rei)ort : 

Sii::  1  li:iv«'  the  hon(»r  to  snhniit  the  follo\vin;if  ivjiort  of  mylahorand  its  n.*sn1tB,  :ui 
an  rn:iil<'y»'  of  lin-  niirrau  of  Animal  lnilnstry,sinee  my  ai>])Ointnient  todate.  This  r«- 
]Miri.  Nv«»ni«l  l.:i\<;  ln-en  in  your  hands  sooner  had  it  not  i»eeii  held  hack  in  onlcr  to  Keeuro 
information  tli;'t  I  kiirw  '\v<mld  havf  pjreat  hearing' <mi  its  value,  and  when  most  of  i  IiIm 
hud  l)et:n  tol!r«t«Ml  1  was  l;:k»n  ^vi!h  illness,  ami  nnte  now  on  a  bed  of  fitvcr.  I  wjis 
:iIj(ioint*Ml  .I;:!y  I.  Ir-.'.  hy  Ihii.  Norman  J.  Colnian,  Comniis.*=ioiierof  Agricultuii;,  and 
iiotllicd  lh:i'  •,(».;  wo';M  fiin:i>.h  mo  ir.st  ructions  as  to  the  Held  and  scope  of  my  lahorA. 
l.'ndrr  dat<'  <  I  .Inly  1',  1  !"".'>,  1  roeeivcd  the  followinj^  from  you  : 

"  I  deslrv  that  v'mi  .sIkmiIiI  ohtain  as  accurate  information  as  i>os8ible  in  regaid  lo 
thoniovonwni  ofVatllt-  fn:m  'i'rxas  *lur:ng  thr  iiresent  summer.  Woaro  anxious  lo 
locale  iV.r  1'  xms  ftv«  r  11  m-  aem.ss  Texas,  and  want  all  the  detiuite  and  roliablo  in- 
formation on  this  sM'.)j«'Ct  that  can  he  obtained." 

Accompany inj;  this  wtro  questions  Khowinj;  the  character  of  informatiou  xiecdoil. 
Y(ui  also  iihstrnctt'd  me  to  obtain  from  tlio  i»ropcr  State  ollicers  at  Austin  a  statemout 
showing  the  number  of  cuttle  in  each  of  the  counties  of  Texas  according  totholatuat 
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retnrns.  The  movement  of  the  cattle  from  the  State  to  Northern  ranges  had  already 
begun ;  bat,  owing  to  a  misundoKtanding  between  the  occnpants  of  what  is  termed 
the  neutral  strip  (a  map  of  which  I  sent  yon  some  time  since),  and  the  owners  of  tlio 
herds  on  the  trail,  there  had  occnrred  a  serious  blockade  near  Camp  Supply,  in  the 
Indian  Territory.  I  proceeded  to  this  point,  going  via.  Dodge  City,  Kans.  I  sent 
you  report  of  the  situation,  after  seeing  a  large  nnmber  of  the  cattle,  their  .owners, 
nnd  the  ranchmen  of  the  strip  early  in  Angnst,  and  while  there  arranged  to  secure 
and  Lave  secured  since  a  complete  list  of  all  the  cattle  that  left  Texas  tbis  season  by 
this  Dallas  trail,  as  it  has  been  termed.  There  were  31  herds  passed  between  July  18 
nnd  September  10,  1885,  numbering  78,133  head,  and  all  in  apparent  good  health  ex- 
cept a  few,  which  died  from  poverty  and  black-leg.  I  have  the  name  of  every  owner, 
the  number  in  herd,  destination,  and  the  counties  in  Texas  they  started  from.  About 
1  be  20th  of  August  I  was  uotiHed  by  the  secretary  of  the  Western  Kansas  Association,  of 
Dodge  City,  that  fever  had  made  its  appearance  in  several  herds  in  the  strip  near  the 
Dallas  trail,  chargeable  to  the  trail  cattle,  so  I  returned  to  Dodge  City  for  the  pur- 
pose of  investigation.  On  reaching  that  point  I  found  Dr.  Holcombe,  State  veterina- 
rian of  Kansas,  there,  investigating  in  th6  V  pasture  where  the  outbreak  was  claimed 
to  have  been  greatest.  While  awaiting  his  return  I  was  fortunate  in  meeting  the 
owners  and  foremen  of  nearly  every  rnneli  on  tlie  strip  that  had  been  reported  to  me 
as  having  fever,  and  they  denied  the  existence  of  any  outbreak.  Dr.  Holcombe,  on 
his  return,  iiiformed  me  that  be,  accompanied  by  Dr.  P.  Harden,  veterinary  surgeon, 
had  spent  ten  days  in  searching  for  cases  in  this  pasture  and  found  one  dead  cow, 
which  had  been  dead  over  twenty-four  hours,  yet  from  autopsy  they  botb  determined 
she  had  died  from  fever.  KeturniDg  to  Texas  I  found  letters  from  tlie  rau-baudlc, 
notifying  me  of  a  fever  outbreak  in  Donley  County.  I  started  on  September  ir>, 
and  found  quite  a  serious  outbreak  had  occurred  among  the  native  aiid  graded  cattle 
in  the  Cowhart  «fc  Co.  pasture,  near  Clarendon.  I  sent  you  a  report  at  the  time.  I 
have  since  traced  the  cause  of  the  outbreak  and  found  it  due  to  cattle  shinped  from 
Kaufman  and  Houston  Counties.  The  epidemic  was  of  short  duration,  and  the  per- 
centage of  deaths  less  than  in  ordinary  seasons,  proving  more  fatal  among  bigh 
graded  cattle  than  native  Spanish,  yet  several  dt^aths  occurred  among  these.  Tlio 
JosMes  in  this  locality  I  do  not  think  exceed  in  all  75  head.  Messrs.  Fiucb,  Nelson  &, 
Co.,  Howe  Bros.,  and  Curtis  S:,  Atkinson  are  reported  to  me  as  having  lost  fully  tiCO 
bead  this  season,  the  former  from  the  passage  of  the  Kaufman  ciU tie  through  their 
ranges,  the  two  latter  from  cattle  from  Grimes  and  Limestone  Counties.  While  on 
this  strip  I  arranyrcd  to  secure  a  list  of  all  the  cattle  that  had  crossed  at  Dean's  store 
into  the  Indian  Territory  going  North,  and  have  since  received  it.  From  it  I  find 
the  drive  foots  up  by  this  route  for  l!i85,  240,354. 

Having  sent  out  the  circulars  from  Commis.sioner  Colman  in  regard  to  disease  nnd 
acclimation  of  cattle,  I  determined,  from  receiving  so  few  replies,  to  travel  over  llio 
ranges  from  Ked  Kiver  to  the  Rio  Grande.  As  it  was  not  practicable  to  make  tliin 
tri])  by  public  lines  of  travel,  I  secured  a  good  team,  guide,  and  hack,  and  arranged 
to  htart  October  1.  But  receiving  notice  of  an  outbreak  of  fever  in  Wheeler  County, 
Texas,  I  sliipped  my  outtit  to  Harold,  Tex.,  and  then  crossing  at  Doan's  proceeded  to 
>t(d)v'ttie.  from  which  point  I  reported  to  you  the  result  of  the  outbreak.  Returning 
to  Ketl  K'iverat  Doan'n,  I  continued  my  long  journey  to  the  Rio  Grande,  and  send  you 
here  Willi  lln'.  re.su  !t  of  that  trip. 

The  ai-i-onipanying  map,  witn  the  marked  line  (1)  is  the  one  from  information  gath- 
ered on  the  road  that  would  be  above  any  remote  danger  of  infection.  Starting  as  it 
<l(»e.s  at  Ihe  northeast  corner  of  Clay  County,  including  that  county  and  Archer,  theuco 
Willi  til  oil  cast  line  of  Throckmorton  to  the  Clear  Fork  in  Shackelford,  I  was  induced 
to  ])]:i« «'  tlijs  line  from  the  following  facts  obtained  from  Measrs.  Curtis  &  Atkinson, 
W.  C.  Worshani,  Ikard  Brothers,  Hon.  J.  N.  Simpson,  H.  C.  Bedford,  and  a  number  of 
other  •^intlenien  who  are  Htrictly  reliable,  and  who  have  been  ranging  in  this  section 
lor  years.  These  gontlenu'n  nil  agree  that  this  lino,  drawn  as  it  is  north  of  the  Cross 
'I'IiiiIm  IS,  ia  in  a  hijih,  healthy  latitude;  that  cattle  reared  there  are  as  free  from  im- 
pnrtin;:  lever  to  tin;  cattle  of  the  Northern  Statesor  Territories  aw  the  cattle  of  Kansas 
o!  (.'olor.ulo;  that  they  are  subject  to  infection  from  contact  with  coast  cattle,  and 
til. a  while  cattle  of  ini])roved  breeds  when  brought  from  colder  latitudes  are  subject 
to  iiceliiMution  fever,  the  los.sci  are  slight,  and  when  properly  cared  for  do  not  exceed 
10  per  cent.  Then  following  on  this  line  (1)  south  as  lai<l  out  on  the  map  to  the  Col- 
oi.ido  Rivei,  my  jud^nient  is  sn])ported  l)y  the  report  of  a  committee  of  the  Bra/os 
ami  (.l(>i(»ra<l«)  CanieiiKMi'B  Association,  herewith  submitted,  marked  A.  After  crossing 
ili.«  Colorailn  KiviT  ami  on  to  Kaglo  Pas-s,  I  have  similar  testimony  of  many  ranchmen 
a>  to  the  safi'ty  of  the  line.  Now,  I  wish  to  bo  clearly  understood  that  1  do  not  hold 
that  I  reach  in  this  line  the  southern  limit  where  infection  begins;  the  vast  extent 
o['  territory  to  examine,  the  impossibility  in  a  few  months  of  gaining  all  desired  in- 
formation, renders  it  impossible  to  absolutely  define  a  line  above  which  all  cattle  are 
free  from  imparting  this  disease  jind  below  which  all  give  off  llio  fever.  Yet  I  do  nn- 
be:jitatingly  ailirm  that  this  Une  is  as  safe  and  reliable  as  any  parallel  of  latitude  hith- 
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erto  Darned  by  St»ito  sanitary  boanlB.     At  tho  rocont  national  conTCution  ic  Saint 
lAmis  I  hail  a  consultatn)ii  with  Wostem  ami  Suntheiii  raiichiiien  froni  New  Mexico 


thcnoc  duo  north  lo  Iv'eil  River.  A  line  (No.  2)  from  Eaj'lc  Pass  to  Red  River  woa 
hold  as  ])cihjii>s  a  natisiactory  temporary  liu«»  but  Messrs.  K.  G.  llcail.  J.N.  Smijison, 
and  J.  W.  Littlo  rather  lavorod  lino  No.  3,  from  Laredo  to  Colorado  River  to  Austin, 
thiwico  np  said  river  to  lincN»>.  1,  at  corner  of  Coleman  and  Brown  Counties,  and  then 
iKirth  witli  naid  lino  No.  1  to  Ri*d  River. 


by  the  flfortsof  tho  Bureau,  and  1  am  siktistiud  that  duriui;  tho  next  bix  inoiiths  I  vvill 
bo  able  lo  ^a»her  much  reliablo  iiiformzilion  in  rejj:ar(l  to  this  disease.  InYesti;{ation8 
so  far  thi.s  season  sliow  llie  cattle  found  infected  with  fever  received  it  from  catUo  that 
casuo  from  east  and  st}uth  of  lino  No,  3. 

Indeed,  Kaufman,  Houston,  Grimes,  Li nicflt one,  and  Freestone  County  Lords  are  tho 
only  ones  that  were  provtn  to  nie  as  having  caused  infection.    As  soon  as  statistical 
data  arc  collL-eteil  at  Austin  I  shall  forward  to  you. 
Very  respectfully, 

3.  P.  CUN-NINGlIAii, 
Employe  Jhirean  Animai  Industry. 
Dr.  D.  E.  Salmon, 

Chief  of  Hurt  an  of  Animal  Indusfry. 

Ill  coiinei't ion  with  this  report  Colorid  CuiniiiiprLaui  submitted  the 
followiiJ^'  n*[HTt.  oi"  ii  coiiimitroe  aj)[>oiiitetl  by  iJic  JJnizos  and  Colorado 
Cattle  A.s.M)Ciatioii: 

AiiiLKNE,  Tex.,  yorctnher  10,  18cJ5. 

tSi.^ :  As  yoii  r(in'-i;iber,  I,  in  <"(;iij  unction  with  two  otbor  membei-sof  the  Brazos  and 
CoKnatlo  A. -'^'k-:  nil  on,  wa*^  apiMMiiti'd  a  criMinittro  to  ;.^aliier  up  and  present  to  youths 
fjiclrs  rr<;:!nrm^  spli-nic,  Spanish,  or  ho-eaiU^d  Trxas  ftiver,  as  it  atfected  tho  ranj^o  or 
ranch  cattle  within  tho  bunndaricM  of  tliis  association,  an  a.iSi>eiation  that  extends 
from  tho  Clear  Fork  of  tht*  lirazos  Kiver  on  the  north  to  tho  soiitbem  limits  of  Cole- 
man and  RunncU  (Jonntics  on  the  houth,  from  iho  west  lino  of  Kastland County  on  tho 
eabt  to  Martin  and  Howard  Count  ifs  on  I  lie  west,  embraeinjx  tlm  counties  of  S'tephea, 
»Shaekclfonl,  Jones,  Fisher,  Siirry,  Miicbcll,  Garza,  Uonb-n,  Martin,  Howard,  Midland, 
Nolan,  jjart  of  Tom  Orcen,  Kinnuils,  Taylor,  Callahan,  and  Cnleniau.and  coveriu*»  a 
cattle-iauge  b«^lt  of  b(»Jni!  *i(JO  milfs  v.\^\  wvA  wests  and  'JOU  miles  nortli  and  sout-li,  and 
on  which  iil  piesniit  4t.!i),UOU  ranj;i'  rai;  Ic  arc  ruri.  Tlif  cliniato  istlry,  range  mesqnite, 
free  from  pt«st-oak,  water  ^otul,  altitude  av-iia;;'.nt:over  1^4iK)  feet.  Cattle  raised  here 
are  very  lu  ;• -ihs  and  ficc  from  ;;ivin>;ciir  anyc.<intaLno'isiliscas<^s.  Attimes  our  count t 
has  been  cliar;;cd  \^ith  sjireadin;;  spb-nie  fever,  but  this,  when  traced  toitsonr^iu, 
has  invariably  shown  the  fever  orij^inattd  in  and  was  projiajjfated  by  cattle  conTing 
from  tlio  coa>.t.  country.  Living;  and  ranching  near  the  c«Mifcr  of  thfs  belt  in  Jones 
County  for  near  strven  years,  runniiijLC  iV«nn  .■).0i)0  to  10, t''^^^  caltle,  we  Lave  had  no 
trouble,  .mi»1  never  liinl  oiir  herd  or  youn;;  cattle  from  it  suspicioned  as  sprcadin;;  fever 
when  sold  to  Noribern  raM;reH:  and  our  committee  know  as  well  asycurscif  tlnit  the 
Si»anisli  cattle  in  this  bolt,  raised  on  our  ranges,  arc  as  free  from  luipartni);  diseasoof 
a tiy  kind  as  any  cattle  on  the  ran;;es  of  Montana,  Wyominj;, Nebraska,  or  Dakota.  In 
re«j;ard  to  acclimalion  of  Northern  cattle  on  our  ranges,  we  acknowlodi'e  the  sudden 
chan;ce  from  a  cold  to  a  Kiiltry  (dimate  pjives  a  sli;i;ht  attack  of  acclimating  fever  simi- 
lar in  symptoms  to  8]dcnie  b^ver,  yet  when  cattle  from  theNorth — high-grade  bulls  or 
full  bloods — are  brought  in  in  winter  and  i)ix)perly  cared  for  the  loss  is  very  light,  not 
exceeding  10  per  cent.  We  and  our  association,  as  you  well  know,  use  high  giode 
llcrefonlrt  and  Shorthorn  bulls.  Our  graibj  cattle  receive  aud  are  liable  to  splcuio 
fever  when  brought  in  summer  into  contact  with  coast  cattle.  The  above  covcm  as 
near  as  we  can  hurriedly  Rummarizo  the  condition  in  our  ranges.  Anxious  like  your- 
self to  ^'et  at  the  bottom  facts  of  this  business,  wo  wish  to  uphold  your  hands  in  mak- 
ing a  complete,  thorough,  and  impartial  statement  of  the  situation. 
Kespectfullv  submitted, 

W.  J.  BRYAN, 
CTiainwan  of  Committee,  for  J,  jr.  A'iicii  and  J,  J,  SitiBon, 

Hon.  S.  P.  CirXNIXGIIAM, 

Jviinul  Indnvfri/  Bureau  of  United  States, 
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The  lines  referred  to  by  Colonel  Ounningham  in  liiB  report  will  be 
found  on  the  accompanying  map,  and  are  numbered  to  correspond  with 
the  numbers  used  by  him. 

It  will  be  observed  that  in  the  report  of  Colonel  Cunningham,  and  in 
that  of  the  committee  of  the  Brazos  and  Colorado  Association,  the  state- 
ments in  regard  to  this  disease  are  general  and  apply  to  a  large  district 
of  country  without  any  definite  detailed  facts  in  support  of  them.  This 
(liliiculty  has  been  encountered  with  many  reports  received  from  the 
State  of  Texas.  Different  organizations  of  stockmen  and  different  indi- 
viduals have  different  ideas  as  to  the  location  of  the  infected  district  in 
tlie  State,  and  these  are  usually  presented  in  general  terms  as  conclu- 
sions from  their  experience  in  the  country  referred  to.  It  is  evident 
that  a  definite  line  cannot  be  traced  from  such  information  as  this.  The 
opinions  of  different  individuals  will  vary,  and  that  of  the  same  indi- 
vidual, from  year  to  year,  according  to  his  experience  at  the  time.  The 
only  way  to  draw  a  definite  and  safe  line  of  demarkation  is  to  consider 
the  definite  observations  of  cattlemen  as  to  the  effect  of  moving  cattle 
from  one  given  part  of  the  State  or  of  the  country  to  another  given  point. 
When  a  large  number  of  such  observations  are  coUccicd  then  wo  have 
reliable  data  upon  which  to  found  an  opinion  that  cannot  but  be  in 
accordance  with  the  facts.  Believing  tliis  to  be  true,  I  have  taken 
into  consideration  the  delinit-e  statements  which  have  been  j^iven  in 
full  above,  and  I  have  drawn  a  line  from  the  lied  to  the  Kio  Grande 
Rivers  in  such  a  position  that  I  think  it  may  be  assumed  that  all  the 
country  west  and  northwest  of  that  line  is  free  from  any  permanent  in- 
fection, and  the  native  cattle  from  it  may  be  safely  taken  to  any  part 
of  the  country  without  disseminating  the  contagion  of  Southern  fever. 
I  would  rei)eat  here  what  has  been  said  in  regard  to  other  States,  that 
all  the  country  east  and  southeast  of  this  line  must  not  be  considered 
as  permanently  infected ;  undoubtedly  there  are  considerable  sections, 
possibly  whole  counties,  which  are  free  from  the  contagion  of  this  dis- 
ease, and  from  which  cattle  might  be  safely  taken  to  Northern  States. 

The  counties  most  likely  to  be  uninfected,  I  judge,  from  information 
received  from  the  leading  stockmen  of  Texas,  are  Shackelford,  Calla- 
han, Taylor,  Runnels,  Coleman,  Concho,  McCulloch,  San  Sabiv,  Mason, 
Llano,  Gillespie,  and  i)erhaps  others  which  are  of  a  more  or  less  moun- 
tainous character. 

The  line  which  is  drawn  must,  therefore,  be  considered  as  a  prelimi- 
nary line,  based  upon  such  positive  information  as  we  have  been  able 
to  collect,  and  is  subject  to  revision  and  change  according  to  investi- 
ji^ations  which  may  be  made  in  the  future. 

In  case  the  National  Government  attempts  to  regulate  the  movement 
of  Texas  cattle  and  makes  a  distinction  between  the  infected  and  the 
uninfected  portions  of  the  State,  I  would  strongly  recommend  that  ex- 
]>criuient8  be  instituted  to  determine  from  what  counties  east  of  this  pre- 
liiuinary  line  cattle  may  be  safely  taken  to  uninfected  sections  of  the 
country.  The  quarantine  restrictions  of  Kansas  and  other  Western 
Srutos  considered  all  that  part  of  Texas  south  of  the  thirty-fourth  par- 
alU'l  of  latitude  as  infi'cted  and  the  catile  from  all  this  part  of  the  State 
;is  liable  to  disseminate  the  disease.  These  regulations  were  doubtless 
bjKved  upon  the  most  authentic  information  that  could  be  obtained  at 
\\w  tinio,  but  it  seems  very  certain  from  the  facts  given  above  that  such 
a  division  of  the  Stiite  does  great  injustice  to  many  of  the  western 
counties,  and  if  the  preliminary-  line  which  I  have  indicated  should  be 
adopted  cattle  from  a  large  section  of  the  State  would  be  allowed  to  go 
anywhere  without  restrictions,  and  this  may  be  safely  done,  although 
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nndor  the  regulations  of  the  past  year  tbey  would  have  beon  oonsidered 

iiifccjrcMl  cuttle.  Tlio  cuttle  trom  east  of  tlil>»  lino  might  be  allowed  to 
ixo  into  other  States  and  Territorios  as  usual,  provided  they  ai-e  reHtrictecl 
to  \vi»ll-deiincd  trails  and  are  not  allowed  to  go  upon  the  ranges  of  sns. 
(!t»I)tihlo  cattle  until  tliree  months  Inive  elapswl  since  they  were  driven 
from  the  infected  country.  During  the  winter  months  there  would  bo 
no  nex^essity  for  any  restrictiouH. 

To  hIiow  the  number  of  Texas  cattle  west  of  this  preliminary  lino  that 

nu\y  be  allowed  to  move  anywhere  without  rcHtrietions,  I   appen<l  tlio 

VoUowing  table,  which  gives  the  cattle  in  those  counties  asse«se«l  for  tlio 

>ear  1885,  as  comiulcd  from  the  records  of  the  State  and  certified  toby 

the  comptroller: 


Atiflrcws , 

AnnHtrang  ... 

lUili'.v 

lionlcn 

HiiHcob 

OatHiii) 

Oaxtrn , 

(/iiililrrHji 

Cooliinn 

(JoHiij;;8Woith 

('ottl." 

Cr»K»liy 

Dalla-.'u , 

I>nwRori 

Draiimnitb.... 

l)ickeiti> 

Oonlnv — . 

El  PuKO 

FUbor 


i| 


Floyd 
(taiuea.... 
(larzA  ..... 

Gray 

Ilalft 

Hall 

Uansfurd  . 

ilutdenian 

IUrtI«v... 

Iluakell... 

Ileniphill.. 

Ilockh^v... 

IIuwumI  .. 


402 

40.414 

7(h) 

22,  201 

Xono. 

Nono. 

Xono. 

i(l.  140  !l 

Nono.      I 

I2.r>:)4  ' 

aO.TrtT  ,, 
Nono. 

10(3.515  ;| 
40,410  !' 
•J4,J)lfl  ,, 

r.».2()2  ' 

I'J,  GOO  (I 
725    ,■ 

30,  ir.o  I' 

6,002  .1 

15,874  ., 

2.550    i 

40.141  ,1 

Nono.     'I 

7.  004 

21.7u'j  '' 

Nono. 

24,000  I 


HiitobinsoD. 

Juuuii 

Kent.. 

Kins 

Knox 

Laiol) 

LipHConib  ... 

Liililiock 

Lynn 

Martin 

Aldoro 

Iffotloy 

Ocliiltroe  ... 

Oldham 

Parmer 

\ 
Potter 

T'lCMidio 

Kumlall 

Kohertn 

Snirry 

Sliorn'ian 

Stunbwall , 

Svrlsbor , 

Ten-y 

Tom'OreoD  (ono-balf) 

Wlicolt'r 

Wilbarifor 

Yoakum 


PfCOH  (two-tbirdtt) 


TolJil 


31.700 

80, 173 

5;!.570 

69.  M3 

19,0K> 

6,700 

t0.2u0 

8.002 

Nono. 

3.177 
None. 
Kl.2.13 
80.717 
70.772 
None. 
38.C44 
46.000 
73.975 
18.000 
220 
it.  €19 
75 
58.  MO 
None. 
None. 
140.808 
17.260 
13.043 
None. 


1.557,503 


As  the  total  number  of  cattle  assessed  in  Te.xas  for  the  year  1S85 
was  (),939,001,  it  will  be  seen  that  nearly  one-fourth  of  these  are  iu  the 
district  west  of  the  preliminary  line  referred  to  above. 


THE  GAPE  DISEASE  OF  FOWLS. 

In  the  first  aiinnnl  feport  of  this  r>ureau  a  complete  translation  was 
;^iv('n  of  1\1.  Me^^nin's  paper  on  the  syngavins  irachcaliff  and  the  disease 
whicli  it  causes.  After  thepublicatioiiof  that  report  Dr.  II.  D.  Walker, 
of  Franklinville,  N.  Y.,  called  our  attention  to  the  fact  that  he  had  been 
making  some  investigations  of  this  subject  which  had  led  hiin  to  con- 
clusions tliat  would  very  greatly  modify  the  generally  accepted  views 
as  to  the  manner  iu  which  the  parasite  gains  access  to  the  body  of  the 
host,  and  also  in  regard  to  measures  of  i)rcventiou.  To  obtain  addi- 
tional light  upon  this  important  question  Dr.  Walker  was  employed  to 
repeat  his  exj)eriinents,  to  furnish  material  with  which  ex>ntro]  oxper- 
^ments  might  be  made  iu  the  laboratory  of  this  Bureau,  and  to  sup- 


Caf^l 


T — T"-^ 

I  I  \  Bmauer 

iBoonelnanofT, 


Fulton      J    ""vRandolph  \      Clay      l 

\       s    r" r£    V-^    .'" — "7 

-i 4   ,X     iMTd    i  Sharp  r^        ^i  Greene  / 

M»n)udl\.J     "^  j  l«wr«nc€), \ 


Sione'-^ 


r^. 


-^ 


«^**#^  !^ 


'  •  John  \ 
"*^J   ^"^  /Pap* 


,i 

>ouisell 


< 


-s 


Perry   _ 

_  , : — I 


iMDnl^omarjrJ  ^^    Saline*^, 

I    Garland  «-^ 


/TauDmeTL  1  f ^ 

^  '  f  -  -  ' /Tfoodruff     j^  J 

^Ime*^,  I  P^«i^i«^  |^ 


-.-'-^.Spnnl 
ardi  Pike 


i        •  '•      •' 

I  ^ 


"1 


nsas 


^^  \  Clark     ,A  .  i  r— S_  '• 

\    ""^  ;-"^^  -  \  ^*""  \Dor»«jr  flincoln  '•"0^*^ 

.Wadley]^ \ 


yi^t^'ri  Columbia    i     ^^.^^    ^X^/Aahlejr 

1  I  \ 


^••^■^«**w 


Sabine 


A 


S^ 


isper; 


<>rant*c 


XS<)ll 


THRRX    CATTLE    FEVER 

LmemduatPd  by  preserU  informutwri 

>■■■■     Line  yi\ 

-—  LuLeS'^i*    [su^^gested  b^  (unnirLghajn 
—  Line  eM^bUshed^  by  KaivsasLaw. 


T.^  .   . 


^^'^^ 
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nndor  the  regulations  of  tho  post  year  they  would  haye  been  oonsidered 
iiifoc.jfcMl  cattle.  Tlie  cattle  trom  east  of  tliln  line  inlplit  be  allowert  to 
iXo  into  other  States  and  TeiTitorics  as  usual,  provided  tlie3'  are  re«iricte(l 
to  wi»ll-dclincd  trails  mid  are  not  allowed  to  go  upon  tho  ranjjes  of  aus- 
cei)tiblo  cattle  until  three  months  have  elapsed  8ince  the;^'  were  driven 
from  tho  infected  country.  During  the  winter  months  tbcrc  would  bo 
no  neeessity  for  any  restrictions. 

To  show  the  number  of  Textis  cnttle  west  of  this  pndiminary  line  that 
may  ho  allowed  to  move  anywhere  without  restrictions,  I  ai)pend  the 
following  table,  which  gives  the  c;ittle  in  those  counticM  assessi»d  fortlift 
year  ISS."),  as  cominled  from  the  records  of  the  State  and  certified  toby 
tho  comptroller: 


County. 


Andrews , 

AniiHtroug ... 

lUiley 

itortlcn 

Uriocob 

(^iit-Mon 

('uHtro 

(JhililiTM 

(<i»c)it();i 

Cott!.' 


Cnmhy  .... 

Dalla;u 

OiiwKon  ... 
DRjiiniiiith. 
l)k-keti»  ... 
I)<mi»*v . ... 
El  PaKO.... 

PlshfT 

Floyd 

(laiiieti 

OarsCik 

Orny 

Ilalft 

Hall 

Haiiafurd  .. 
I  lardenian  . 
JIartlov  — 
Haskell  ... 
licnipliill.. 
llocklev... 
lluwaid  ... 


402 

40.414 

7«)0 

22,  201 

None. 

Non«. 

Xono. 
id,  140 

Nono. 
12.  .'..M 
39,  767 

None. 
No;io. 

100.515  ,| 
40.410  ■■ 
24.010  ;i 

r.j*.  202  ■■ 

I'J.  coo  li 
72.-)    I 

an,  ir.o  ;j 

y,  275  , 
6,002  ,1 

ir.,874  .1 
2.  CM  , 

4C.  141    I 

NoDH. 

7.(«94  ,' 
21.  7ul)  '1 

24.0GG  1 1 


IIiit^'liinaoD , 

Junoa •••« 

Kent.. ..... 

Kin;; 

Knux 

Latnh 

LipMConib 

Liilthock 

Lynn 

Martin 

M<ioro 

Motley 

OuLiltroe 

Oldham 

Parmer 

Pf.cos  (two-thirds).... 

Potter 

ProMidio 

rJandall 

Kobertn 

Scurry 

Slierruan 

Stunowall , 

Bwlahor 

Teny 

Tom  (ireen  (one-halO. 

Wheeler 

Wilbarger 

Yoakum 


Xurabur. 


TotAl 


31,700 

80.  ITS 

6:1.570 

59,  M3 

10,  (MS 

C700 

S0.2U0 

6,003 

None. 

3.177 
Noce. 
HI.  2.0 
80.717 
70,773 
Kone. 
8«,C44 
4e.000 
78,976 
ia.000 
221 
41.019 
75 
59,540 
None. 
Kone. 
146^696 
17.200 
13.043 
Kone. 


1.657,603 


As  the  total  number  of  cattle  assessed  in  Texas  for  the  year  1885 
was  0,939,001,  it  will  bo  seen  that  iiearlj'  one-fourth  of  these  are  in  the 
district  west  of  the  preliminary  line  referred  to  above. 


THE  GAPE  DISEASE  OF  FOWLS. 

In  the  first  aTiniml  feport  of  this  r>ureau  a  complete  translation  was 
given  of  M.  Mo<^nin's  paper  on  the  syngamns  irachcalis  and  the  disease 
which  It  eanses.  After  thepubliciUionof  that  report  Dr.  II.  D.  Walker, 
of  Franklinville,  N.  Y.,  called  our  attention  to  the  fact  that  he  had  been 
makiufr  soiito  investi|?ations  of  this  subject  which  had  led  him  to  con- 
clusions that  would  very  greatly  modify  tho  generally  accepted  views 
as  to  the  manner  in  which  the  parasite  gains  access  to  the  body  of  the 
host,  and  also  in  regard  to  measures  of  prevention.  To  obtain  addi- 
tional light  upon  this  im])ortant  question  Dr.  Walker  was  employed  to 
repeat  his  ex])eriments,  to  furnish  material  with  which  control  exper- 
iments might  be  made  in  the  laboratory  of  this  Bureau,  and  to  sup- 
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ply  a  complete  set  of  his  microscopioal  preparations  for  study.  We 
have  only  space  to  give  the  more  important  parts  of  this  work.  Dr. 
Walker,  believing  that  the  embryo  of  this  parasite  has  an  intermediate 
host  in  some  invertebrate,  living  on  the  infected  grounds,  came  to  the 
conclusion  that  the  earth-worm  must  be  the  animal  in  question.  His 
experiments  arc  quoted  in  the  following  pages : 

ExpeHmcnt  1. — On  September  29, 1883,  at  8.30  a.  m.,  a  chick  about  one  week  old  was 
fed  ton  earth-worms  from  the  bare  spot  of  ground  by  the  side  of  the  coop  where  the 
chicks  had  the  gapes.  The  worms  were  carefnUy  washed  in  water  to  remove  aU  the 
dirt  adhering  to  them,  wliich  might  contain  the  eggs  or  embryos  of  aifngamua.  On 
October  G,  at  7.30  a.  m.,  six  days  and  twenty-three  hours  after  the  feeding,  I  observed 
the  tirst  symptoms  of  the  gapes.  On  October?,  at  10.30  a.  m.,  eight  days  and  two 
hours  after  feeding  the  chick,  and  twenty-seven  hours  after  the  first  symptoms  of  the 
<liseaso,  I  killed  it  and  found  twenty-six  gape-worms. 

Expei'iment  2. — On  October  9,  at  8  a.  m.,  another  chick  a  little  over  two  weeks" old,was 
AhI  four  earth-worms  from  the  same  place,  with  like  precautions.  At  the  same  time  of 
day,  on  the  10th,  it  was  fed  six  worms.  On  the  11th,  12th,  13th,  14th  and  15th,  it  was 
fc(l  ten  worms  daily.  At  the  same  time  from  the  first  feeding,  a  little  less  than  seven 
<lays,  it  had  the  gapes.  It  was  killed  in  eight  days,  and  twelve  gape- worms  found,  all 
in  the  trachea. 

Experiment  3. — Commencing  on  November  13,  three  chicks,  two  days  old,  were  fed 
(\arth-worms  from  my  garden,  eight,  nine,  and  ten  days,  respectively.  No  symptoms 
of  the  gapes  were  produced,  but  to  determine  positively,  the  one  fed  nine  days  was 
killed,  and  no  gape-worms  found.  This  exx>eriment  shows  that  all  earth-worms  do 
uot  contain  the  embryos  of  ayngamus.  To  confirm  this,  earth-worms  from  the  same 
place  have  been  repeatedly  examined  with  the  microscoi)o. 

Experiment  4. — Two  mature  syngami  were  broken  in  nieces  so  as  to  free  the  eggs. 
They  were  then  placed  on  the  surface  of  a  dish  filled  with  dirt,  well  moistened  with 
water.  After  two  weeks,  some  earth-worms  were  placed  in  this  dish  and  allowed  to 
to  remain  ten  days.  Three  of  these  were  fed  to  a  cnick,  which  was  carefully  watched 
for  two  weeks.  No  symptoms  of  gapes  were  discovered.  Evidently  the  embryos  had 
not  obtained  access  to  the  earth-worms  in  sufficient  numbers  to  produce  the  disease 
in  chicks. 

Experiments  5  and  G. — On  December  13,  two  chicks,  four  weeks  and  four  days  old, 
were  each  fed  six  earth-worms,  from  the  infected  spot,  with  the  same  precautions  as 
before.  On  the  15th,  16th,  and  17th,  the  feeding  of  six  worms  was  repeated,  making 
twenty-four  to  each  chick.  On  December  20,  about  seven  days  as  before,  they  had 
tlie  first  symptoms  of  the  gapes.  One  was  killed  and  twenty-two  ttyngami  found. 
On  December  24,  eleven  days  from  the  feeding,  the  other  was  killed  and  sixteen  found. 
All  of  them  were  united  and  in  the  trachea.  None  were  found  in  the  lungs,  but  it  is 
probable  they  were  there,  and  want  of  experience  in  the  search  prevented  their  dis- 
covery. 

Experiments  7,  8,  and  9. — On  April  21, 1884,  fed  three  chicks  two  days  old,  each  five 
worms,  from  the  same  place  where  the  others  were  obtained.  Kepoat^sd  the  feeding 
c.n  April  22,  23,  24,  25,  26,  and  27.  On  April  28,  about  seven  days  from  the  first  feed- 
iii^,  all  had  the  gapes.  One  was  kiUed  and  syngami  found  in  the  trachea,  also  three 
pairs  in  the  lower  part  of  the  left  lung,  and  one  pair  in  the  lower  part  of  the  right 
h\u^.  Continued  to  feed  the  two  remaining  chicks  earth-worms,  until  May  5,  jnst 
two  weeks  from  the  first  feeding,  when  one  was  kiUed  and  the  lower  part  of  the  trachea 
found  crowded  with  syngami.  One  of  these  measured  seventh-eighths  of  an  inch 
ill  lengtli,  and  two  or  three  others  tliree-fourths  of  an  inch.  They  contained  fiilly 
(leveloped  eggs,  as  did  also  the  excretions  of  the  chick  just  before  it  was  killed.  Tliia 
proves  that  tno  embryo  of  syngamus  in  the  earth-worms  is  developed  to  maturity  in 
I  ^N  <)  weeks  from  the  time  it  obtains  entrance  to  the  chick. 

Experiment  10. — On  July  16  fed  a  chick  ten  earth-worms,  and  repeated  the  feeding 
'•r  niiH^  auccessivo  days.  The  gapes  observed  on  the  seventh  day  as  usual.  On  July 
-'  .  t.ii  days  from  the  first  feeding,  I  killed  this  chick  and  found  a  large  number  of 
^'inrjaini  in  the  trachea,  and  also  the  embryos  in  diff'erent  stages  of  growth  in  the 

Espcrimcnt  11. — In  order  to  see  if  Dr.  Megnin's  theory  was  correct,  that  the  e;;;:s 
w  oii'.d  develop  within  the  fowl,  I  fed  a  chick,  abo  at  three  weeks  old,  on  July  'JD.  th'..' 
pritVct  syngami,  containing  many  thousands  of  eggs.  This  chick  was  carefully  watched 
tor  five  weeks  and  no  symptoms  of  gapes  observed. 

Experiment  12. — Three  young  robins  (Turdus  mi<7?'atonoiw)  in  the  nest,  fed  several 
infected  earth-worms  each  daily  for  twelve  days.  These  earth-worms  were  taken 
from  the  same  place  as  those  fed  the  chicks.  No  well-marked  symptoms  of  the  gapes 
were  observed.  Two  of  them  were  Idlled  and  three  or  four  gape- worms  found  in  the 
trachea  of  each.    A  number  wore  also  found  in  process  of  development  in  the  lungs. 
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Those  birds  livo  almost  oatiroly  on  cart li -worms  during  a  part  of  tlib  year,  and  I 
wished  to  know  wliotlicr  they  would  servo  as  a  host  for  tho  ])arasitc,  and  thus  ho  in- 
stnunciital  in  spreading  the  disease.  Tho  trachea  of  robins  differs  from  that  of  poul- 
try in  its  Kizo  and  anatomical  structure,  especially  at  its  lower  part,  where  the  last 
ring  dilalt\s  and  forms  a  second  larynx.  Si/ngami  generally  collect  from  the  lower 
parti  of  the  trachea  to  its  middle,  and  the  gapes  is  simply  tho  effort  of  the  bird  to  ob- 
tain more  air  through  this  passage,  which  is  obstructed  by  these  worms.  It  is  cvi- 
<l(Mit,  thorcfons  that  birds  which  have  a  larger  trachea  would  harbor  a  greater  n«m- 
b»'r  of  sjiu garni  without  suffering  from  the  gapes.  We  see  this  is  the  case  in  cliicks 
aiter  tbcy  are  several  weeks  old,  for  syngami  can  often  be  seen  in  their  windpipes  by 
oi)ening  their  mouths  and  straightening  out  their  necks.  Several  worms  can  thus  be 
seen  in  large  chicks  with  very  little  embarrassment  to  respiration.  It  is  also  not  im- 
probable that  although  the  embryos  may  penetrate  tho  oesophagus,  pass  to  tho  lung^ 
and  thence  to  the  trachea,  tho  greater  part  may  bo  conghed  up  and  swallowed  beforo 
they  aro  able  to  obtain  a  hoM  on  its  mucous  membrane.  We  know  from  an  exomina- 
tion  of  c*hi(5k3  that  very  many  of  them  arc  thrown  off  in  this  way. 

Kxpcriment  l-l. — On  July  4,  at  5  p.  m.,  fed  a  chick  about  lour  weeks  old  a  large  num- 
ber of  «;/nf;ami  just  hatched,  by  turning  tho  water  containing  them  down  its  throat. 
On  July  11,  at  7  p.  m.,  this  chick  commenced  to  have  the  cough  or  sneeze  character- 
istic of  the  gapes.  July  Vi  coughs  mucli  more.  On  July  13,  at  i)  a.  m.,  eight  days 
and  sixteen  hours  after  the  feeding,  I  kiUed  the  chick  and  found  one  single  and 
twenty-nine  pairs  of  si/ugami. 

Experiment  15. — On  August  14,  nt  7  p.  ni.,  fed  a  young  robin  just  from  the  nest  a 
large  number  of  embryo  sj/ngamij  hatclied  in  water,  as  in  the  preceding  experiment. 
It  was  kept  in  a  cage,  hanging  under  a  tree,  and  fed  by  the  old  bird.  Angnst  Hi 
(morning),  robin  has  some  symiitoms  of  tho  gapes,  such  as  rapid  breathing,  an  oc- 
casional gape  and  shake  of  the  head,  and  is  inclined  to  sit  on  its  porch  inst-eadof 
standing  up  as  usual.  August  'J3,  breathes  more  rapidly  and  is  evidently  quite 
sick.  August  J(>,  continues  tu  grow  weaktT  and  breathes  more  rapidly,  and  at  times 
gapes,  but;  the  gapiiig  is  not  as  prominent  a  symptom  as  in  the  case  of  chickn.  On 
the  morning  of  the  'JUth  the  robin  dio<l,  tho  hftocnth  day  from  tho  lo(»ding.  On  ex- 
amination thrco  fair-sized  ^yiummi  were  found  in  the  trachea,  but  not  enough  to  fill 
it  up,  so  as  to  j)roduco  much  gaping. 

Eartli-wornis  from  infected  localities  were  sent  to  us  by  Dr.  Walker, 
in  order  that  we  might  confirm  his  results: 

May  25. — Three  chicks  were  fi^l  with  H  Avornis  oach.  One  v*-as  killed  June  4.  ]So 
evidence  of  syngamps  in  th<?  ei:1  ire  tracln'.i.  ^'oar  th.cj  phiirynx  a  few  blood  extrava- 
sations on  the  a?bophageal  niui.".»us  uioi:;branc  attracted  our  :i;tontion.  When  care- 
fully examined  fitveral  small  nemntodo  -worms  >\oro  found  in  the  submucous  tissue, 
filled  with  ova.  Thoy  were  not  coiled  up  but  lying  in  a  wavy  line.  Whether  these 
parasiics  were  introduced  with  tlie  earth-worms  is  a  matter  of  conjecture.  June  23, 
tho  two  rcniainiui;  chicks  were  set  free. 

Jiihj  1. — Two  chicks  were  fed  for  two  days  until  one  hail  eaten  sixteen,  tho  other 
<'ight  worms.  July  7,  two  were  fod  until  each  had  consumed  twelve  worms.  Jaly 
'24,  symptoms  pointing  to  ga])e3  were  ul)5;rrved  in  two  of  these  four  chicks.  One  was 
killed  July  iitl,  and  three  )>:«ir.s  of  adult  Nyngames  found  in  the  trachea.  Tho  other 
gajied  occasionally,  but  grew  very  fast.  It  was  killed  August  0,  and  one  i>air  of  large 
svngamcs  found  attached  to  the  trachea. 

This  pair  was  torn  to  pieces  on  tlio  following  day,  and  the  ma^s,  in 
wliicli  were  large  munbors  of  eggs,  kept  in  distilled  water.  On  Au^st 
J 7  tho  embryos  could  ^n^  observed  moving  about  in  tho  shell.  Two 
days  later  many  had  h*ft  the  shell.  Thus  a  ]»eriod  of  thirteen  da^8, 
with  an  avera^^^e  t('ui])oraturo  of  80°  F.,  was  sullicient  for  their  develop- 
iiiout.  AVherj  p';ic:cd  in  distilled  water  August  G,  tho  stage  of  segmen- 
tation v.as  not  yeli  pasj^iul.  ]\regnin  mentions  twenty-eiglit  to  thirty 
days  as  tlio  time  required  ibr  development  at  a  temperature  of  GS^  to  77^ 
F.  The  tempcaatiire  of  our  laboratory  ranged  from  70^  F.  during  tlto 
day  to  8SO  F.  at  nij^^ht. 

On  August  10,  tlireo  chicks,  one  three  days  old,  and  two  over  a  week 
old,  were  fed  with  these  embryos  and  ripe  ova.  They  were  8usi>endcd 
in  water  and  injected  down  the  (V.aophagus  with  the  aid  of  a  pijiettc, 
ea(;h  bird  receiving  about  fifty  individuals. 

Tho  younger  chicks  died  on  the  1st,  3rd,  and  Cth  of  September, 
lespectively.    In  the  last  only  cue  pair  of  syugames  was  found.    Of 
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the  two  older  chicks,  one  died  September  8,  without  any  worms  in  the 
trachea ;  the  other  was  killed  September  10,  no  worms  found. 

Thus  our  success  was  only  partial,  both  in  feeding  earth-worms  aud 
embryo  of  syngaraes,  while  Dr.  Walker  obtained  very  positive  results 
with  both  modes  of  infection*. 

The  foregoing  experiments  show  that  earth-worms  of  infected  places 
do  contain  the  embryo.  They  also  show  that  the  earth-worm  is  not  a 
necessary  host,  and  therefore  Megnin's  views  as  given  in  the  preceding 
report  remain  still  in  full  force.  The  embryo  is  without  doubt  present 
iti  the  earth- worm  for  the  same  reason  that  particles  of  earth,  leaves, 
&c.,  are  present.  The  earth-worm  in  boring  into  the  soil  must  fre- 
quently swallow  the  earth  that  lies  in  its  way,  as  pointed  out  by  Dar- 
win. That  ova  of  syngames  should  be  swallowed  in  this  way  is  quite 
natural ;  and  the  embryos  may  even  be  used  as  food,  and  in  that  case 
killed  before  they  leave  the  alimentary  canal  of  the  earth-worm.  So 
that  the  question  whether  earth-worms  are  really  injurious  to  farmers 
in  eating  ova  or  embryos  of  syngames  can  hardly  be  decided  in  the 
affirmative  from  these  experiments.  To  Dr.  Walker,  however,  belongs 
the  credit  of  having  pointed  out  the  interesting  fact  that  earth-worms 
of  infected  grounds  may  produce  the  disease  in  chicks  which  feed  upon 
them. 

Dr.^Walker  examined  the  alimentary  canal  of  infected  earth-worms 
carefully  and  found  therein  parasites  which  he  believes  were  the  em- 
bryos of  Syngamus  trachealis.  We  examined  a  number  of  worms  sent 
by  him  very  carefully,  but  failed  to  demonstrate  the  presence  of  any 
embryo  smaller  than  the  nematodes,  which  were  quite  uniformly  present 
in  the  body  cavity  and  inhabit  the  segmental  organs.  These  measured 
about  .0'""*  (.02  inch)  in  length.  Dr.  Walker  gives  the  length  of  the 
smaller  embryo  as  .0118  inch.  A  certain  gregarina  (G.  agilis  ?)  was  also 
frequently  observed. 

Dr.  Walker  also  tried  artificial  culture  of  the  embryos  which  he  ob- 
tained from, the  alimentary  canal  of  the  earth-worm.  For  this  purpose 
he  used  blood  scrum,  into  which  they  were  placed  and  then  kept  in  an 
incubator.  The  blood  serum  was  changed  every  day.  Some  worms 
died  within  two  days;  others  lived  for  five  or  six  days,  during  which 
])eriod  he  observed  some  to  molt.  The  rapidity  with  which  blood  serum 
decomposes  at  a  high  temperature,  the  toxic  effects  of  the  products  of 
putrefaction,  and  the  poverty  in  res]>irable  oxygen  of  this  medium  make 
.such  experiments  difficult  of  execution  and  uncertain  in  results. 

Dr.  .Walker  suggests  that  the  earth-worms  of  infected  poultry-yards 
be  destroyed.  To  do  this  the  ground  is  to  be  covered  with  lime,  salt, 
or  ashes,  of  which  substances  he  prefers  the  salt. 

As  to  the  possibility  or  desirability  of  exterminating  the  earth-worms 
from  poultry -yards  where  gapes  exist  among  the  fowls,  the  experiments 
made  are  neither  sufficiently  numerous  nor  so  definite  in  their  results  as 
to  admit  of  a  satisfactory  conclusion.  That  chicks  may  contract  gapes 
i)y  feeding  upon  earth-worms  that  contain  the  embryos  of  Syiigamus  is 
demonstrated,  but  it  has  also  been  demonstrated  that  this  is  not  the  only 
way  by  which  this  parasite  gains  entrance  into  the  body  of  the  chick. 
To  destroy  earth-worms  Dr.  Walker  recommends  saturating  the  earth 
(^f  ])Oultry-yards  with  a  solution  containing  1  or  2  pounds  of  salt  to  a 
^^allon  of  v>ater.  All  interested  in  this  subject  should  carefully  read,  in 
in  connection  with  the  present  remarks,  the  details  of  the  measures  of  pre- 
vention suggested  by  M.  Megnin  (First  Annual  Report  of  the  Bureau 
of  Animal  Industry,  pp.  292-295);  and  in  case  of  failure  to  arrest  the 
disease  by  these  measures,  an  attempt  may  be  made  to  destroy  the 
earth-worms  according  to  the  recommendations  of  Dr.  Walker. 
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VERMINOUS  BRONCHITIS  IN  CALVES  AND  LAMBS,  AND  ITS 
TKEx\TMENT  BY  TEACHEAL  INJECTIONS. 

The  occjisional  appearance  of  the  disease  known  as  luug-worin  dis- 
ease in  cattle  and  sheep,  also  called  verminous  bronchitis,  tlio  liusk,  Ikmxi'. 
liara.sitic  bronchitis,  ])hthi8is  pultnonalis  verminalis,  reudcrn  it  \\u\n)v 
tant  to  put  together  whatever  facts  are  known  at  present  concerriin;:  tli»' 
nature,  cause,  and  treatment  of  the  disease.  The  primary  scat  of  llio 
atlection  beinfr  the  lungs,  the  disease  might,  on  superficial  examination, 
W  (joufounded  with  the  far  more  dangerous  disease  of  i)lcuro-i)npunioiiia, 
unless  the  symptoms  and  the  means  of  diagnosis  during  life,  as  well  iw 
the  appearance  presented  by  the  lungs  on  2>ost  mortem  examination,  bo 
carefully  noted.  The  life  history  of  the  para^iites  that  are  Ihc  cause  of  the 
iliscase  is  not  yet  fully  known,  although  upon  it  depends  the  most  im- 
portant kind  of  treatment — that  of  prevention.  The  following  jKigcs 
contain  the  most  advanced  views,  and  it  is  to  belioped  that  the  near 
future  will  convert  these  views  into  .absolute  facts  upon  which  a  ra- 
tional prophylaxis  may  be  based.  The  disease  attacking  sheep  and 
goats  is  due  to  a  nematode  worm,  Strojigyhis  Jilaria  ;  the  parasite  at- 
tacking calves,  Stronrnjlus  micrurus^  also  fouiul  in  the  hor«e  and  ass, is 
closely  related  to  the  former.  A  third  form,  common  in  swine,  iSlrongy- 
lus  paradoxus ^iloiiii  not  appear  to  cause  any  serious  disturbances  in  swiuc 
In  an  apparently  Jiealthy.fat  pig,  which  was  killed  at  the  experimental 
station  last  year  for  another  puri^ose,  plugs  of  these  worms  were  found 
in  the  smaller  bronchi,  enveloped  in  mucus.  In  a  severe  case  of  swino 
plague,  these  same  worms  were  found  in  the  lungs  plugging  some  of  tho 


Netnatoden  der  Schajlunge,  1883)  to  infest  in  large  numbers  tho  bronchi 
of  sheep  in  an  epidemic  of  verminous  bronchitis.  Tho  same  observer 
also  describes  another  parasite  found  in  the  lungs  of  sheep,  the  pres- 
ence of  which  was  characterized  by  nodular  elevations  on  the  sniface 
of  the  lungs  containing  large  numbers  of  hair-like  worms  {Pseiidalitu 
avis  pulmo7ialis). 

The  disease  depends,  according  to  most  authorities  upon  the  relative 
humidity  of  the  soil,  and  is  therefore  most  prevalent  in  low-lying, 
swampy  pastures  containing  pools  of  stagnant  water.  Years  of  abun- 
dant rains  are  said  to  favor  the  outbreak  of  the  disease  for  tliQ  same 
re^ison.  Ei)izootics  have,  however,  been  observed  in  elevated  regions, 
and  in  England  it  is  asserted  that  hill  fanns  suffer  most  from  ravages 
of  Strongylvs  Jilaria^  the  lung- worm  of  sheep.  Davaine,  eliminating  the 
influence  of  moisture  entirely,  states  that  the  only  constant  features 
of  the  disease  are  age  and  season.  It  is  probable  that  outbreaks  in 
elevated  regions  are  exceptional  and  due  to  special  causes.  Young  ani- 
mals, calves  from  twelve  to  lifteen  months  old,  and  lambs,  are  most- 
prone  to  sutler,  yet  cases  have  occurred  in  which  adult  animals  have 
been  attacked.  lloU  reports  the  disease  in  a  cow  eight  yeara  old.  It 
is  common  during  late  summer  and  early  autumn,  although  not  linnted 
to  this  peiiod. 

SYMPTOMS. 

The  disease  symptoms  are  much  alike  in  lambs  and  calves,  both  being 
due  to  mechanical  obstruction  of  the  smaller  air-passages.  Thoy  begin 
to  appear  in  lambs  and  yearlings,  when  driven  to  pastnro  iiispring  and 
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fall,  in  the  form  of  a  soToro  broncIuiU  oatorrb.  Thcro  is  diffloulty  in 
iirL'jitbinp  and  a  severe  ffosplng,  spasmodic  cough.  The  cough  goner- 
ally  cwnos  on  wlien  the  herd  is  driven  to  pasture.  During  the  parox- 
ysms, masses  of  mucus  are  occasionally  discharged,  with  great  effort, 
Nviiicli  contain  eggs,  embryos,  and  adult  forms  of  the  parasite.  With 
increase  in  tlic  intensity  of  these  symptoms,  emaciation  goes  on  in  spite 
of  continued  appetite.  Anieraia  appears  characterized  by  a  paleness  of 
the  skin  and  mucous  membranes,  the  abdomen  becomes  enlarged,  the 
eyes  become  dim;  in  sheep  the  wool  cpmes  away.  Swelling  may  aj)- 
pear  under  the  abdomen,  at  the  joints,  and  under  tlie  jaws.  Death  from 
;rcneral  debility  finallv  terminates  the  gradual  loss  of  vital  powers. 
Sometimes  the  general  plugging  up  of  the  smaller  bronchi  may  bring 
about  su<focation  during  a  i>aroxysm  of  coughing.  The  disease  in 
lambs,  which  is  apt  to  be  more  severe  in  fall,  may  disappear  in  the  spring 
in  milder  cases.  A  French  observer  reports  in  an  outbreak  in  calves 
the  presence  of  a  painful  cough,  coming  on  in  veritable  paroxysms,  far 
more  violent  than  in  simple  bronchitis,  and  frequently  leading  to  suffo- 
cation. Respiration  is  increased  in  frequency,  the  conjunctiva  in- 
jected, the  head  extended  on  tlieneck,the  mouth  opened  widely,  and  the 
tongue  protruded  to  obtain  air.  The  discharges  from  nose  and  mouth 
contain  parasites. 

The  disease  may  last  from  two  to  four  months  and  the  prognosis  is 
usually  bad.  Cases  of  suspected  verminous  bronchitis  which  die  within 
a  few  days  after  the  first  appearance  of  symptoms  ought  to  arouse  sus- 
picion and  direct  attention  to  a  careful  examination  of  the  lungs  and 
body  generally  immediately  after  death. 

The  above  brief  description  of  symptoms  evidently  refers  to  severe 
cases.  The  intensity  of  the  disease  is  proportioiml  to  the  number  of 
parasities  which  have  found  lodgment  in  the  lungs.  In  this  disease, 
therefore,  all  grades  of  severity  may  be  met  with  and  many  of  the 
symptoms  above  enumerated  may  be  entirely  absent. 

DIAGNOSIS. 

In  connection  with  a  careful  examination  of  the  symptoms  it  is  of  im- 
portance to  examine  with  a  lens,  or  the  naked  eye  if  a  lens  be  not  at 
hand,  the  mucus  discharged  from  nose  and  mouth.  The  adult  worms 
will  appear  as  small,  white,  interlaced  filaments,  like  shreds  of  lint  or 
white  liair.  Placed  in  tepid  water,  these  often  execute  vermicular  move- 
ments. The  adult  forms,  especially  the  females  crowded  with  eggs, 
appear  like  masses  of  coarse,  white  linen  thread. 

POST  MOBTEM  APPEARANCES. 

I 

In  an  examination  of  the  body  of  lambs  and  calves  which  have  snc- 
cumbed  to  the  disease  there  will  be  found,  besides  absence  of  fat,  effusion 
ul  serum  into  the  pericardial,  thoracic,  and  peritoneal  cavities,  the  usual 
concomitant  of  great  debility.  The  lungs  are  pale  red,  often  nodular 
and  adherent  to  the  chest-wall.  In  places  the  lung  tissue  is  soliditied 
and  sinks  in  water.  The  mucous  membrane  of  the  bronchi  is  inlianied 
and  thickened  in  patches;  sometimes  there  are  blood  extravasations  and 
ulcerations.  The  bronchi  are  often  enlarged  or  saccular.  The  parasites 
themselves  are  found  in  the  trachea  and  bronchi,  often  rolled  up  into 
masses  which  occupy  the  recesses  or  sacs  above  mentioned,  or  plug  up 
completely  the  smaller  divisions  of  the  bi*onchi.    In  the  larger  divisions 
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elevations  or  swellings  are  sometimes  met  with  made  np  of  nests  of 
strongyli. 

In  tlie  case  of  a -cow  which  had  suflered  for  months,  and  finally  died 
from  suiTocation,  AuacktM-,  (juotcd  by  ZUru  (Die  Schmarotzer^  jrc,  p. 
274),  describes  the  lungs  as  follows : 

nroiiclii  fiH(  rl  -sviih  bundles  of  worms  onvflopcd  in  a  viscid,  l»loody  niucns.  The 
luncoiirt  nieiiibraiio  iircscnted  tlio  appearaiicc  of  a  catarrhal  iuJiainmation.  It  was 
much  reddened  and  shidded  with  homorrhajific  points  and  patches.  Liin;;.s  oedema- 
tou8.  Much  serum  (lowed  on  cutting  into  them.  Somo  lobules  were  inflated  au'l 
slijijhtly  inllanicd.  ilost  were  licpatizod  or  solidified  and  surrounded  by  Btnps of  tis.'*u  ■ 
intiltrated  with  serum,  so  that  they  represented  small  oblong  fields  in  whirli  tho 
alveoli,  lilled  with  pus,  wore  reoo«jfnizable  as  sniall  gray  nodules  projecting  Kii^jhilj 
above  the  cut  surface.     The  thorax  and  X)oricardium  contained  much  serunii 

Several  calves  afTccted  with  lung-worms  were  received  at  the  exi)eri- 
mental  station  October  2J.  One  of  them  was  killed  for  examination 
October  2G.  During  its  stay  at  the  station  there  were  no  marked  indi- 
cations ofpulmonary  disease,  excepting  a  cough,  which  slowly  dc»crea.scd 
in  severity.  Thcre'was  no  discharge  from  the  nose,  no  difllculty  in 
breathing.  Physical  examination  revealed  local  loss  of  resonance  and 
increased  creiMtation. 

The  lungs  (Plates  III,  TV)  had  a  normal  appearance  with  the  excep- 
tion of  some  irregular  x)atchcs  of  a  dark-red  color,  more  numerous  pos- 
teriorly where  th(i  pleura  was  also  much  clouded.  On  removing  them 
from  tiie  thorax  no  adhesions  could  be  detected.  The  posterior  half  of 
both  lungs,  however,  was  found  doughy,  not  fully  collapsed.  Largo 
masses  of  hepatized  tissue  were  wedged  in  and  bounded  by  normal  tis- 
sue. The  solidified  i)oitions  were  of  a  deep-red  liesh  color,  with  paler 
points  scattered  through  it,  representing  the  finest  bronchioles.  This 
tissue  sank  immediately  when  placed  in  water.  There  was  no  hyper- 
trophy of  the  interlobular  connective  tissue.  On  slitting  open  the 
smaller  bronchi  bundles  of  adult  worms  were  seen,  almost  fitling  up  the 
lumen  of  the  tubes.  The  worms  were  arranged  parallel  with  one  an- 
other, a  few  projecting  from  the  opening  of  each  smaller  bronchus  into 
the  lar-icr  tube.  (Plate  IV,  Fig.  2.)  The  mucous  membrane  of  these 
tubes  was  pale  and  covered  with  a  very  slight  amount  of  mucns. 

Portions  of  the  Inng  were  phic<'d  iu  the  refrigerator  over  night  and 
examineil  on  the  following  day,  when  the  cut  ends  of  the  bronc^^i  were 
tbinid  crowded  with  worms  partly  extruded.  It  was  thought  that  the 
abseinc  of  respiration  induced  an  outward  migration  of  the  worms  and 
might  e\]ilaiu  the  crov»-e(l  r*on<lition  of  the  larger  bronchi.  Of  all  the 
worms  examined  the  caudal  extremity  was  turned  towards  the  trachcfly 

liowever. 

Scrapings  from  the  mucous  njembrane  of  the  bronchi  Jind  from  the 
<']]t  siirf:ic«»  ot  tho  hei>atized  regions  contained  ova  and  active  embryos. 
Tlie  embryos  v.ithin  the  ova  moved  at  intervals,  proving  that  they  were 
nearly  ])repared  to  leave  the  shell.  The  bronchi  containing  the  para- 
sites were  quite  uniformly  surrounded  with  hepatized  tissue.  The 
broiK'hi  penetrating  healthy  lobes  were  found  empty. 

In  the  disease  of  lambs  recenlly  minutely  described  by  A.  Koc1v(/cmj. 
cit.)  the  surface  of  the  lun;:s  is  studded  with  ten  to  thirty  yellowish 
i^odular  elevations  varying  froTii  the  siz(^of  a  lentil  to  that  of  a  walnut 
and  elastic  to  the  touch.  Smaller  nodules  about  the  size  of  a  hemp-seed 
usually  accompany  the  others,  but  are  situated  near  the  borders  of  the 
lunj;s.'  (.)n  section  these  nodules  are  observed  to  represent  modified  air- 
cells  lilled  with  a  milky  fluid,  and  containing  small,  hair-like,  interlacing, 
filamentous  worms  scarcely  distinguishable  with  the  naked  eyo.    Under 
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tlie  miscroscopo  large  nrtmbers  of  eggs  and  living  embryos  aro  also 
found.  These  nodular  elevations  have  been  described  by  other  authors 
in  connection  with  various  forms  of  verminous  bronchitis,  but  it  now 
seems  probable  that  they  are  i^roduccd  by  buit  one  kind  of  parasite 
(Facudalius  ovis  pulmonalis). 

DESCRIPTION  OF  THE  PARASITES. 

The  lung- worm  of  cattle  is  described  by  Schneider  (Monographie  der 
Xematoden)  as  follows : 

Strongyhif  «n'crMrM«,.Molilis. — Male,  SO"*"*  (1.4  ioclies) ;  female,  CO""^'  (2.4  inches) 
inontli  round,  without  noticeable  papill»;  cnticlo  smooth;  vulva  18"""  (.7  inch)  from 
cnndal  cxtromity.  Viviparous.  Bursa  small,  roiuul.  Posterior  rays  tlirce  notches  of 
the  extremity  of  tho  common  trunk.  Middle  rays  single.  Anterior  rays  8ci)aratc. 
Spiciila  shftrt  and  strong,  colored  deep  brown. 

A  number  of  lung- worms  received  recently  at  the  laboratory  from  the 
West  were  measured  and  of  three  of  the  adult  males  the  dimensions  were 
dO"**",  SO*"*",  and  53"*"\  respectively.  This  would  make  the  average 
length  at  least  45™*"  (l.S  inches).  Two  adult  females  measured  55™™  and 
G5™™,  respectively.  Tho  mdth  of  the  body  in  both  sexes  was  from  .4™™ 
to  .5'"™  (.015  to  .02  inch) ;  the  ova  within  the  uterus,  and  containing  ma- 
tured embryos,  were  .08"*"*  long  and  .05™™  wide.  (For  drawings  made 
from  these  specimens,  see  Plate  V,   with  description.) 

The  strongyli  removed  from  the  lungs  of  the  calf  at  the  experimental 
station  were  found  somewhat  shorter.  Of  ten  males  the  average  length 
was  about  37™™  (1.5  inches) ;  ten  females  averaged  about  47™™  in  length, 
or  almost  2  inches.  Tho  embryos  of  the  lungs  measured  about  .3™™  in 
length  (about  .012  inch)  and  .018^™  (.0007  inch)  in  thickness.  Thpse 
hatched  from  ripe  ova  a  day  later  were  of  the  same  dimensions.  The 
ova  were  about  .05™™  (.002  inch)  wide  and  .09™™  (.0030  inch)  loi>g.»  The 
adult  worms  within  the  bronchi  were  kept  for  at  least  forty-eight  hours 
in  the  refrigerator  at  a  temperature  of  50°  to  55°  F.,  and  very  few  mani- 
fested any  movements.  After  a  few  hours'  sojourn  in  a  normal  salt  so- 
lution in  the  incubator  at  a  temperature  of  98o  to  100^  F.,  most  of  them 
exhibited  very  active  movements.  A  large  number  of  ripe  ova  were 
placed  in  temperatures  of  about  50°,  (550,  and  75^  F.,  respecti  vely ;  within 
twenty-lour  hours  very  few  of  the  embryos  of  the  Urst  lot  liatl  left  the 
shell,  while  a  large  number  were  found  hatched  and  lively  in  the  third 
lot. 

The  most  common  lung- worm  of  sheep  is  described  by  the  same  author 
as  follows : 

StrongylusfiJariaj  R. — Male  25™"  (1  inch).  Female  70™"™  (2.75  inches).  Month  round. 
Head  rounded,  Tvithont  noticeahle  papillsB.  Cnticle  with  numerous  h)i);;itiidiiinl 
ridges.  Vulva  30™™  (1.2  iuches)  from  the  caudal  extremity.  Ovaries  sj-niin«?trically 
<lirect('d,  anteriorly  and  posteriorly.  Uterus  filled  with  free  embiyos.  *  JJnr^a  Inuji. 
Tlirow  dorsal  rays,  also  shallow  notches.  Ventral  rays  separated.  Spicula  short  and 
very  thick,  dark  brown.     (Plate  VI,  Figs.  5  and  6.) 

These  two  species  are  very  closely  related,  but  are  definitely  distin- 
irui.shablc  by  the  dilTereut  situation  of  the  vulva,  and  the  absence  of  all 
t'liticular  ridges  in  the  former. 

The  G^sophafT^us  of  Strongylns  filaria  is  about  l.o"*"*  (.OG  inch)  long,  with 
11  bulb-like  enlargement  at  it«  junction  with  intestine  into  which  its  bell- 
j>liaped  terminal  portion  projects.  The  intestine  extends  as  a  brownish 
tube  through  the  entire  body.    The  vulva  shows  as  two  projecting  lips. 

*  The  discrepancy  in  length  between  this  and  the  other  lot  of  ova  is  explained  when 
wo  consider  that  the  former  woro  measured  fresh. 
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Very  characteristic  arc  the  two  hollow,  dark  spicnla,  about  .5™™  (.02 
inch)  long ;  eggs,  oval,  .!»"•"  (.004:  inch)  long,  .06  °»™  (.024  inch)  broad. 
Embryos  .S"'"*  (.02  inch)  long,  and  .02"°*  (.0008  inch)  in  diameter.  Tail 
slender,  slightly  curved,  pointed.  The  head  has  a  characteristic  cup- 
ular  projection. 

The  lung- worm,  found  frequently  in  pigs  \\ithout  causing  much  dam- 
age, but  also  in  sheep,  where  it  is  said  to  cause  at  times  severe  bron- 
chitis, deserves  on  this  account  a  i)assing  notice.  It  is  briefly  described 
as  follows  {loc.  ciL) : 

Sfrongiflvs  paradoxus,  Mehlis. — Male  20™™  (.79  iucli).  Female  30™™  to  35™™  (l.*i 
inclios,  U)  1.28  iiicb).  Moutb  surrounded  by  uix  lobes.  The  Mvo  lateral  ones  largest. 
Vulva  near  anus  projecting,  surrounded  by  a  vesicle  or  bladder-like  body,  visible  to 
the  naktMl  oye.  Caudal  end  of  male,  at  the  base  of  bursa,  curved  toward  the  ventral 
aNpect.  Bursa  with  nnmerous  folds;  it  caonot  be  spread  without  tearing,  hence  no 
description  possible.     (Plate  VI,  F'igs,  1  and  2.) 

The  male  is  provided  with  two  very  long  spicula,  measuring  2.5'^"  (.1 
inch)  outside  of  tlie  body.  They  are  hollow,  tubular,  and  neatiy  marked 
with  transverse  bands. 

The  hair-worm  (Plate  VI,  Figs.  3  and  4)  which  produces  the  tubercular 
nodules  on  the  surface  of  the  lungs  in  sheep  [Pseudalixi^  ovis pulmonalia) 
ma  V  be  briefly  described  as  cylindrical  in  shape,  20™°»  to  30"^  (.70  Inch  to ' 
1.2*inch)  long,  .05'"'"  to  .07""^  (.002  inch  to  .0028  inch)  thick,  the  female 
being  longer  than  the  male.  The  caudal  portion  of  the  body  of  the 
male  is  wound  up  in  close  spirals ;  that  of  the  female  is  wavy.  Mouth 
corolla-shaped,  with  four  membranous  lips.  It  contains  a  boring  appa- 
ratus resembling  a  tir  cone.  The  caudal  end  of  the  male  is  cleft  and  pro- 
vi(le«l  with  two  equal,  arched,  dark-brown  spicules.  The  free  end  of  each 
is  divided  into  two  si>iues,  toothed  ventrally.  This  latter  worm  may  be 
readily  distinguished  from  the  other  forms  described  by  its  attenuated 
Ibrni,  the  absence  of  a  distinct  bursa  and  the  bifid  spicules.  Strongylus 
paradoxus  is  readily  singled  out  by  its  peculiar  bladder-like  attachment 
in  the  female,  and  the  very  long,  hooked  spicula  in  the  male.  The  re- 
maining two  species  (Stroyigylusmicrurus  and  StroiigyluH  filaria)  are  very 
much  alike,  but  the  liabitat  will  serve  as  a  means  of  distinction,  if  the 
initToscopical  characters  cannot  be  studied. 

The  complete  life  history  of  the  various  lung-worms  is  still  a  matter 
oF  speculation  among  heluiinthologists.  A  thorough  knowledge  of  the 
mode  of  life  oi'  the  einbiyos  and  larvie  before  their  final  establishment 
in  ilic  trachea  of  dojuestic  animals  would  guarantee  better  means  of 
prevention. 

In  n^gard  to  the  Strongylus  filaria  of  sheep,  Leuckart  describes  the 
embryos  <lischarged  with  the  mucus  as  quite  well  characterized  b3'  a 
button  like  projection  at  the  cephalic  extremity.  They  remain  alive  in 
moKst  (^arth  for  weeks.  They  may  even  dry  out  and  still  assume  their 
activity  on  the  addition  of  water.  They  molt  in  about  two  weeks,  and 
die  so(»]i  after.  Lambs  fed  with  molting  embryos  failed  to  take  the  dis- 
ease. Four  siieep  fed  at  diiferent  times  with  bronchial  mucus  contaiii- 
ing  numerous  embryos,  remained  well.  Leuckart,  therefore,  concludes 
that  the  embryos,  after  being  discharged  from  the  lungs,  probably  in- 
vade souie  invertebrate,  such  as  insect  or  snail,  and  there  attain  twice 
their  original  length  before  they  are  capable  of  becoming  matured  when 
taken  up  by  ruminants.  He  does  not  share  the  views  of  some  who  main- 
tain that  tlie  dise<ase  is  communicable  directly  from  one  animal  to  an- 
other. In  other  words,  the  contact  of  the  sick  with  the  healthy  is  not 
dangerous. 

iVIost  of  the  authorities  of  to-day  seem  to  accept  this  view,  and  it  cor- 


BUREAU  OF  ANDIAL  INDU8TBT.  559 

taiiily  Las  more  in  its  favor  than  tlie  opposite.    A  few,  especially  among 
tlu»  French,  adhere  to  the  belief  of  its  cominunieability. 

Tliclift^  liistory  of  these  lung- worms  may  be  Bummarized  briefly  as 
follows:  Tlio  adult  sexually  mature  worms  in  the  trachea  aud  brouclii, 
or  alveoli  (PaeudifUus  ovis  pulmonalis)^  produce  a  large  number  of  ova, 
whirli  tiiially  set  llee  living  embryos.  These  are  discharged  with  the 
imu  us  and  probably  enter  some  iuvertebrate  as  a  mediate  host  to  un- 
dtr^^o  rurtluT  development  When  taken  into  the  stomach  of  the  linal 
host,  through  the  food  and  drinking  water,  they  migrate  back  to  ihii 
pharj'ux  and  thence  into  the  air  passages,  where  they  assume  the  adult. 
Corin  and  set  up  constant  irritation  leading  to  bronchitis.  Ruminants 
inn.Y  be  morti  readily  affected  in  this  way,  because  the  food  is  rrturniMl 
to  the  mouth  and  with  it  any  embryos  which  are  tlius  at  liberty  to  enter 
the  trachea  aud  bronchi  through  the  larynx. 

• 

TREATMENT. 

Preventive  measures. — ^The  most  important  phase  of  treatment  is  un- 
doubtedly the  adoption  of  rules  fof  the  prevention  of  the  spread  of  the 
disease.  These  rules  will  vary  according  as  we  believe  the  disease  di- 
rectly communicable  from  one  animal  to  another  or  not.  Presumptive 
evidence  leans  towards  the  latter  view,  but  it  will  be  safest  to  remote 
the  sick  from  the  healthy,  if  that  be  possible.  This  will  prevent  the 
contamination  of  the  stables  and  pastures  with  the  mucous  discharges 
that  are  known  to  contain  the  parasites.  The  latter,  if  not  immediately 
dangerous,  are  potentially  so,  and  when  their  development  is  completed 
the  places  where  the  embryos  have  been  deposited  may  become  potent 
sources  of  evil.  In  large  herds,  where  strict  attention  cannot  be  given 
to  preventive  measures,  destruction  of  the  diseased  animals  and  anni- 
hilation of  the  lungs  and  other  diseased  organs  and  products  by  lire  or 
some  chemical  agent  is  without  doubt  the  safest  and  most  profitable 
course  in  the  end. 

On  contaminated  pastures  the  parasites  are  probably  taken  up  in  spring 
and  early  summer.  The  disease  in  lambs  may  be  avoided  either  by 
keeping  them  in  the  stables  or  by  giving  them  plenty  of  water  to  drink 
before  they  are  driven  to  pasture,  so  that  they  will  not  be  forced  to  seek 
the  stagnant  pools,  the  usual  abode  of  parasites.  Some  foo<l  may  be 
given  with  the  water. 

It  is  thought  by  some  that  there  is  much  risk  in  pasturing  lambs  or 
calves  on  old  pastures  after  adult  stock,  and  that  it  is  advisable  to  keej) 
them  on  younjr  glasses  and  on  high  ground. 

8j)iuola  advises,  in  addition,  the  use  of  anthelmintic  substances  for 
laujbs  in  spring  and  early  summer  which  act  injuriously  on  the  para- 
.<ites  in  the  stomach.  A  favorite  formula  of  his,  which  has  found  it8 
way  into  most  veterinary  works,  is  the  following: 

Wormwood  and  calamus  root,  each  2  pounds. 

Tansy  root,  l»uriit  bones  (animal  charcoal?),  each  1  pound. 

Siilpliate  of  iron,  3  ounces. 

Mako  into  a  powder  and  mix  with  ground  oats  as  a  lick,  each  lamb  to  receive  about 

m:i<'-1i:i11"  onnce. 

Finally,  in  adopting  preventive  measures,  the  destruction  of  the  para- 
site iimst  bo  the  chief  end  in  view,  and  while  this  is  being  done  suscepti- 
hk*  aniiniils  innst  1)0  kept  away  from  places  where  the  parasites  aresup- 
lor  (m1  to  1)0.  With  these  two  rules  constantly  in  mind  the  disease  may 
In-  }co|»r  in  chock.  All  fodder  soiled  by  discharges  should  be  burnt,  in- 
fei'.tod  stables  carefully  cleaned;  pastures  should  be  drained  to  remove 
all  stagnant  pools;  streams  of  running  water  should  be  kept  perfectly 
pure. 
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REJIEDIES  ADMINISTERED  INTERNALLY. 

Tbc  above  measures  have  reference  to  tlie  safety  of  nninfected  aiii- 
nrals.  The  treatment  to  be  resorted  to  when  the  existence  of  vermin- 
ous bronchitis  has  .been  determined,  and  it  is  not  desirable  to  destroy 
tbc  diseased  animals,  must  bo  directed,  first,  towai:ds  supporting  the 
strength  of  the  animal,  and  second,  towards  the  destruction  of  the  para- 
t^itos. 

Good  nourishing  food  is  therefore  always  indicated.  A  recent  writer 
suggests  the  use  of  garlic,  which  Megnin  found  so  efficacious  in  i\\v 
treatment  of  the  gai)es.  (See  First  Annual  Report  of  the  Bureau  v\ 
Animal  Industry,  j).  294.)  This  should  be  mixed  with  the  food.  Medi- 
cal treatment  has  been  of  various  kinds.  The  internal  administration 
of  remedies  has  been  much  employed,  together  with  the  inhalation  ot 
volatile,  irritant  substances,  supposed  to  have  a  direct  toxic  action  ujwii 
the  parasites.  Lately,  the  method  of  injecting  liquids  into  the  trache:\ 
has  bceu  suggested,  and  veterinarians  are  very  hopeful  of  its  success- 
fal  application  in  the  future.  First,  as  regards  internal  remedies,  the 
following  mixture  seems  to  enjoy  considerable  favor  among  European 
veterinarians : 

OnuDA. 

AsafcDtida SO 

Empyroumatic  oil  of  Chabert ..•**... ......    GO 

Mucilage £»00 

One  teOBpoonf  nl  daily  in  iiiilk. 

The  oil  of  Ohabert,  however,  is  not  in  th.e  market  in  this  country, 
making  the  formula  useless.  Among  other  remedies,  creosote  has  been 
given  diluted  in  water,  C3  grams  (about  2  ounces  by  weight)  being 
distributed  to  100  sheep.  Benzine  and  picrate  of  potash  are  among 
those  recommended,  llecontly  a  writer  {Recueil  de  M6d.  V^t.j  1884,  p. 
2G)  reports  recovery  of  150  cases  of  verminous  bronchitis  in  calves  dur- 
ijig  a  period  of  three  years  under  the  following  treatment : 

Give,  according  to  size,  10  to  15  centi-grams  (1.5  to  2.3  pprains)  of 
sulphate  of  strychnia  daily  in  water.  This  quantity  must  bo  divided 
into  three  or  four  doses,  as  strychnia  is  very  poisonous.  In  addition  to 
this,  from  10  to  15  grams  (2.J  to  4  drachms)  of  sulphide  of  calcium  arc 
given  in  oats  or  bran. 

To  attack  the  ])arasltcs  directly  in  the  air-passages  inhalations  and 
fumigations  have  been  much  resorted  to. 

The  aft'octed  animals  are  ])laced  in  a  closed  building  and  the  medi- 
cines vaporized  by  means  of  heat  This  can  be  accomplished  by  pour- 
ing them  upon  heated  stones  or  iron.  Crude  carbolic  acid  and  tar  have 
been  employed  in  tbis  manner.  Certain  other  recommended  substances, 
among  them  turpentine  and  ether,  which  are  inflammable,  must  be  used 
with  care,  and  ordinarily  are  converted  into  vapor  without  the  use  of 
heat.  Sulphur  may  be  burned  in  an  iron  receptacle.  In  these  fumiga 
tions  care  must  be  taken  that  they  do  not  prove  too  irritating  to  ibt; 
air-passages.  Several  fumigations  must  usutally  be  practiced  to  be  of 
any  benefit.  Strebel  recommends  a  mixture  of  one  part  of  turpentine 
and  tbirty  parts  of  ether,  to  bo  dro])ped  into  the  nostrils  of  the  affected 
animal.  Jvnowing  the  irritating  eli'ects  of  ether  on  the  mucous  mem 
branes,  it  is  questionable  wbetber  such  treatment  would  accomplish 
anything  beyond  causing  severe  coughing. 

TRxVCHEAL  INJECTIONS. 

Probably  the  most  promising  medication  which  is  now  being  tried  ia 
the  direct  injection  into  the  trachea  of  liquid  medicines  known  to  hav« 
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a  destxactive  action  upon  the  parasites.  The  medioiiies  thus  introdnoed 
have  an  opportunity  of  acting  upon  the  parasites  directly  before  they 
are  all  absorbed  b^  the  mncous  membrane  of  the  air-passages.  There 
is  no  reason  to  doubt  that  they  may  have  oven  a  secondary  effect  after 
their  absorption  if  they  are  naturally  thrown  off  by  the  mucous  mem- 
brane of  the  air-x>assages^nd  the  epithelium  of  the  alveoli,  which  is  the 
case  with  most  volatile  substances. 

The  method  of  tracheal  injections  was  first  tried  by  Qchier  in  the 
early  part  of  the  present  century,  after  learning  experimentally  that 
considerable  quantities  of  liquid  can  be  introduced  into  the  trachea 
w  ithout  producing  suffocation.  Delafond  some  years  after  conducted 
some  experiments  to  determine  the  absorptive  power  of  the  air-passages. 
He  found  that  mucilaginous  decoctions,  solutions  of  sugar  or  honey, 
are  speedily  absorbed  when  injected  into  the  trachea,  inducing  slight 
symptoms  of  suffocation  for  one  or  two  hours.  He  also  found  that  solu- 
tions of  narcotic  agents  and  stimulants  manifest  their  physiological  ef- 
fects very  soon  after  injection,  and  that  oils  and  oily  medicines  produce 
a  congestion  of  the  lungs  which  is  but  slowly  dissipated,  and  that  even 
very  dilute  solutions  of  mineral  and  vegetable  acids  produce  inflamma- 
tion, with  copious  secretion  of  mucus,  giving  rise  to  symptoms  of  as- 
phyxia and  even  leading  to  death. 

i)r.  Levi,  of  the  University  of  Pisa,  has  recently  applied  this  method 
in  the  treatment  of  a  number  of  diseases  {Manuel  pratique  des  injections 
trachmles  dans  le  chevaly  1883).  His  experiments  also  tended  to  show  that 
the  mucous  membrane  absorbs  very  rapidly  and  is  therefore  less  apt  to 
suffer  from  the  injection  of  irritating  substances  than  if  the  absorption 
were  less  rapid.  He  also  determined  that  the  injection  of  small  quanti- 
ties of  oily  substances  is  not  dangerous,  the  oil  probably  being  emul- 
sified and  absorbed.  Finally,  there  is  always  a  slight  reduction  in  the 
number  of  respirations,  amounting  to  about  three  or  four  per  minute, 
after  the  introduction  of  liquids,  even  when  distilled  water  only  is  in- 
jected. 

Without  entering  into  interesting  questions  concerning  the  adminis- 
tration of  medicines  in  this  manner  in  other  diseases  which  are  discussed 
at  length  in  the  work  mentioned,  we  find  that  the  author  has  experi- 
nieiitcd  on  but  one  case  of  lung- worms  to  test  the  eflSicacy  of  the  method. 
Others,  however,  have  reported  cases  in  which  their  success  justifies  a 
(let:iiled  account  of  the  method  for  future  application. 

Tlie  instrument  to  be  used  is  a  simple  hypodermic  syringe  (Plate  VI, 
Fig.  7),  holding  from  1  to  2  fluid  drachms.  The  needle  of  the  syringe 
must  be  provided  with  a  removable  solid  rod  or  trocar,  so  as  not  to 
boeome  plugged  when  it  is  pushed  through  the  skin  and  walls  of  the 
trncliea.  As  the  needles  are  apt  to  break,  a  number  of  them  should  be 
kr}»t  on  liaiid.  After  the  oi)eration  the  syringe  should  be  carefully 
\v;Lsliud  in  pure  water,  the  piston  supplied  with  a  drop  of  olive  oil,  and 
tlio  trocar  replaced  in  the  needle. 

It  is  best  w)  disinfect  by  filling  the  sjTinge  and  needle  with  a  6  per 
ci'iit.  solution  of  carbolic  acid,  or  a  .1  per  cent,  solution  of  mercuric  chlo- 
ride* before  washing  in  pure  water.  The  disinfection,  however,  is  not 
ab.suluttly  necessary  in  this  operation  if  the  syringe  and  needle  be  kept 
thoroughly  clean.  Fill  the  syringe  and  place  aside.  To  introduce  the 
needle,  extend  the  head  of  the  animal  so  as  to  fix  and  make  prominent 

•The  former  is  prepared  by  adding  5  parts  by  weight  of  pure  carbolic  acid  to  100 
parts  by  weight  of  pure  water  previously  heated;  the  latter  by  adding  1  part  of  the 
corrosive  sublimate  (a  violent  poison)  to  1,000  parts  of  water. 
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the  trachea,  whicli  will  be  felt  as  a  tense  elastic  tabe  along  the  middle  line 
of  the  neck.  The  most  convenient  point  for  the  inteodnction  of  the 
needle  is  at  abont  the  middle  of  the  length  of  the  neck.  It  must  be  re- 
membered that  some  care  is  to  be  observed,  as  the  trachea  is  in  relation 
with  some  important  structures  on  either  side,  the  jugular  vein,  the 
carotid  artery,  and  the  pneumogastric  nerve.  Havin£^  fixed  tlie  trachea 
with  the  left  hand,  the  needle  with  the  trocar  is  inserted  beneath  the 
skin  and  then  an  iuteraunular  K])ace  is  sought  so  as  not  to  pierce  a  car- 
tilaginous ring.  Or  the  needle  may  be  pushed  directly  into  the  trachea 
without  necessarily  avoiding  a  cartilaginous  ring.  The  unimpeded 
movement  of  the  free  end  of  the  needle  as  if  in  an  empty  space  is  a 
sure  sign  that  the  needle  is  in  its  proper  place.  The  trocar  is  now  re- 
moved, the  syringe  screwed  upon  the  needle  and  the  contents  very  slowly 
forced  out  into  the  trachea.  Before  the  needle  is  finally  withdrawn.  Dr. 
Levi  thinks  best  to  wash  it  out  with  some  pure  water  so  as  to  remove 
the  injecting  fluid.  In  withdrawing  the  needle  this  might  accidentally 
be  discharged  in  the  wound  made  by  the  needle  and  set  up  inflamma- 
tion, if  the  substances  introduced  be  irritating.  How  this  washing-out 
is  to  be  done  he  docs  not  state.  It  seems  that  a  small  pipette  or  medi- 
cine-dropper filled  with  water  and  inserted  into  the  end  of  the  needle 
would  suffice  to  wash  it  out,  or  drawing  back  the  piston  of  the  syringe 
would  leave  the  needle  comparatively  empty.  The  needle  might  also  be 
washed  out  by  removing  the  syringe,  washing  it  out,  filling  with  water, 
and  forcing  a  few  drops  into  the  trachea  through  this  needle.  This, 
however,  would  cause  unnecessary  delay  before  the  animal  is  released, 
and  is,  therefore,  not  to  be  recommended.  The  simplest  method,  then, 
to  empty  the  needle  would  be  to  draw  back  the  piston,  for  the  discharge 
of  anything  but  the  purest  water  into  the  wound  may  ])roduce  more  irri- 
tation than  the  medicinal  substances  themselves.  The  animal  should  be 
watched  for  some  time,  especially  after  tlio  tirst  operation,  to  observe 
how  the  injection  has  been  borne,  and  whether  any  symptoms  arise  which 
indicate  difficulty  of  breathing. 

If,  as  has  been  suggested,  a  slight  incision  be  made  in  the  skin  before 
introducing  the  needle,  and  if  a  cartilaginous  ring  be  avoided  in  pierc- 
ing the  trachea,  the  ordinary  needle  with  beveled  extremity  (Plato  VI, 
Fig.  7)  will  bo  sufiiciont,  and  the  trocar  may  be  dispensed  with.  When 
the  needle  has  entered  the  trachea,  a  slight  hissing  noise  due  to  the  en- 
trance and  exit  of  air  with  each  inspiration  and  expiration  indicates  that 
the  needle  has  reached  its  destination  and  is  not  plugged. 

The  Kubstanctos  to  be  injected  should  have  distinctly  vermicide  prop- 
erties without  being  at  t  he  same  time  too  irritating  or  poisonous  in  their 
effects  on  tiie  animal.  Levi  gives  two  fornmhe  which  he  used  with  suc- 
cess upon  a  sheep.  The  worms  were  discharged  in  three  days  and  the 
cataiTh  cured. 

By  weight 

Iodine parts..  2 

Iodide  of  potasli do...  10 

Dialilled  water do...  100 

Begin  with  half  a  drachm  of  this  solution  added  to  half  a  drachm 
of  water,  an<l  inciease  by  half  a  drachm  of  the  above  solution  each 
day  up  to  5  drachms.  Another  remedy  is  the  following:  Mix  oqual 
parts  of  turpentine  and  olive  oil,  and  inject  from  1  to  4  drachms.  lu 
this  case  the  writer  probably  int^ended  to  state  that  the  dose  should  be 
incroftsed  from  1  to  i  drachms  on  successive  days. 

Eloiro  (Rct^ueil  dc  M6d,  Vet.  1883,  p.  G83)  gives  the  following  formula: 

Ordinary  oil  of  poi)py  and  oil  of  turpentine,  each parti.-  100 

Ciirl)olic  acid  and  purified  oil  of  cade,  each ..........•••••do...  8 
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The  oil  of  poppy,  being  a  bland  oil,  does  not  possess  any  medicinal 
properties,  and  may  be  replaced  by  olive  oil.  Each  calf  to  receive 
about  2  drachms  a  day  for  three  days. 

Six  animals  treated  in  this  way  showed  immediate  Improvement  and 
were  finally  cured.*  Penhale  {Veterinariatij  1885,  p.  106)  reports  imme- 
diate relief  and  ultimate  cure  in  two  calves  by  injecting  the  following 
mixture: 

Oil  of  tnrpcntine drachms..  2 

C.'irbolic  acid ••••.••.....•....••. • drops..  20 

(  Iiloroform ....• drachm..  ^ 

llutton  {loc,  <nf.,  p.  62)  reports  favorable  results  in  six  out  of  eight 
cases  by  injecting  the  above  liquid,  in  which  1  drachm  of  the  tincture  of 
opium  was  used  in  place  of  the  chloroform. 

This  completes  the  list  of  remedies  thus  far  suggested  and  tried,  and 
the  results  obtained  therefrom.  The  favorable  testimony,  though  not 
abundant,  is  very  encouraging.  There  are  many  substances,  no  doubt, 
the  use  of  which  might  be  more  beneficial  than  those  mentioned,  but 
nothing  can  be  said  of  them  until  they  have  been  tried. 

In  this  connection  a  few  experiments  may  be  described  having  for 
their  object  the  infection  of  healthy  calves  with  lung-worms  and  the 
determination  of  the  ettect  upon  them  of  intra-tracheal  injections. 

On  October  30  two  calves  were  fed  with  a  large  number  of  strongyli 
(over  a  hundred),  obtained  from  the  lungs  of  the  calf  described  in  the 
preceding  pages  as  having  been  killed  at  the  experimental  station  in 
order  to  determine  the  presence  or  absence  of  lung- worms.  Live  em- 
bryos were  present  in  large  numbers  in  the  worms  consumed.  Worms, 
which  were  kept  for  a  few  days  at  a  temperature  of  70^  to  80^  F.  in 
water,  set  free  ova  which  hatched  within  one  or  two  days.  The  embryos 
remained  alive  about  five  days,  the  water  being  occasionally  changed. 
One  of  the  calves  thus  fed  was  reported  to  cough  now  and  then.  This 
was  killed  December  17,  over  a  month  and  a  half  after  feeding.  ITo 
worms  or  lesions  referable  to  them  were  found  after  a  careful  search 
through  the  whole  lung  tissue.    The  other  calf  remained  well. 

Tracheal  injections  were  tried  upon  several  calves  which  had  been 
affected  with  verminous  bronchitis.  The  injections  were  made  too  late, 
however,  and  prove  simply  that  injections  may  be  practiced  without ' 
any  fear  of  untoward  results.  The  worms  had  probably  disappeared 
before  the  injections  were  made.  The  following  is  a  brief  r6sum6  of 
these  trials : 

A  bull  calf  received  from  New  Jersey,  October  21, 1885,  was  treated 
December  18,  1885.  The  liquid  consisted  of  turpentine  2  drachms, 
chloroform  half  drachm,  carbolic  acid  20  drops,  and  was  injected  ac- 
cording to  the  directions  given  in  the  preceding  pages.  During  the 
()j)eration  the  animal  coughed  a  few  times,  but  was  otherwise  not  incon- 
viMiienced.  No  after  effects  observed.  Improvement  slight.  January 
t;  a  second  injection  was  made.  The  animal  coughed  frequently  anil 
>1  niggled  more  violently,  exhibiting  a  greater  sensitiveness  than  at  the 
iirst  injection.  For  a  few  minutes  after  the  operation  symptoms  refera- 
ble to  jmicsthesia  were  observed.  The  animal  was  killed  January  11. 
riie  trachea  was  carefully  examined,  but  no  inflammatory  reaction  no- 
liceil.  The  posterior  lobes  of  the  lungs  contained  hepatized  masses 
evidently  caused  by  lung-worms.  There  was  no  trace  of  the  latter  ex- 
r(M)ting  a  few  degenerated  ova  in  the  mucus  of  the  bronchi.  We  con- 
cluded IVom  these  facts  that  the  worms  themselves  had  disappeared 
before  the  last  injection. 
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On  another  calf  received  at  the  experimental  station  October  27« 
1885,  an  injection  was  practiced  as  in  the  first  calf,  January  6.  It  was 
killed  January  9.  Near  the  place  of  puncture  in  the  trachea  scvera] 
small  extravasations  were  observed.  !No  inflammation  produced.  Re- 
^ons  of  hepatization  were  present  in  this  lung,  bflt  no  trace  of  luDg- 
worms  could  be  discovered.  ^ 

A  third  calf,  presumably  affected  with  lung- worms,  which  had  been 
at  the  station  since  October  21,  was  treated  January  12, 188G,  in  the 
same  way.  For  a  few  moments  anaesthesia  was  very  marked.  To  avoiil 
any  doubt  as  to  the  presence  or  absence  of  lung-worms  in  this  animal, 
independent  of  any  effects  due  to  the  injection,  it  was  killed  on  the  fol- 
lowing day.  The  thorax  contained  large  quantities  of  chocolate-colored 
serum.  There  were  a  few  small  extravasations  under  the  macous  mem- 
brane of  the  trachea  near  the  puncture,  and  a  diffuse  reddening  of  the 
entire  tracheal  membrane.  In  both  lungs  the  anterior  lobes  were  com- 
pletely hepatized  and  full  of  serum,  which  flowed  abundantly  on  sec- 
tion. The  bronchi  in  these  lobes  were  occluded  by  plu^  of  very  thick, 
whitish  mucus.  Other  regions  of  localized  hepatization  pointed  to 
lung- worms  as  a  cause.  These,  however,  were  the  result  of  some  severe 
broncho-pneumonia,  probably  not  due  to  the  injection,  for  they  seemed 
to  be  lesions  of  more  advanced  age.    No  lung- worms  were  present. 

In  these  three  animals  the  lung- worms  must  have  disappeared  before 
the  injections  were  made,  and  therefore  the  experiments  fieal^to  give  any 
information  as  the  effect  of  such  injections  on  lung- worms.  They  con- 
firm the  fEbcts  already  pointed  out  in  in  the  prece&ig  pages  thltt  iijeo- 
tipjtf  may  be  borne  by  the  bronchial  mucous  memmme  without  pro- 
dSRng  any  marked  disturbances. 
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DESCSBRnON  OP  PLATES. 

riJLTiL  III. —Left  luiig^of  a  calf  affected  with  Yermindns  bronoliitis.  Lateral  aspect. 
Tho  greater  part  of  the  surface  has  a  normal  appearance  excepting  the 
islands  representing  hepatized  tissue.  The  pleura  over  the  posterior  half 
is  more  or  less  opaque.    Clouded  (z  }). 

Plate  IV,  Fig.  1.— Trana-eection  of  the  left  lung  represented  on  preceding  plate.  A 
considerable  portion  of  the  lung  tissue  is  hepatizdd.  Toward  the  left  a 
bronchus  is  seen  in  section,  filled  with  strongyll  (x  }). 

Fig.  2. — A  large  bronchus  £rom  the  same  lung,  slit  open  and  showing  the  openings  of 
three  smaller  bronchi.    Bundles  of  worms  projecting  therefrom. 

Plate  Y,  Fig.  1. — Srongylua  micruru$,  about  natural  size.    A,  male;  JB,  female. 

Fig.  2. — Caudal  extremity  of  the  male,  showing  the  bursa  h,  supported  by  twelve 
rays,  from  two  different  aspects,  a  the  two  short  spioula  (x  50). 

Fig.  3. — Anterior  extremity  of  the  male,  showing  the  mouth  and  oesophagus  a  lead- 
ing into  the  intestine  5.  The  two  unicellular  glands  of  the  neck  are 
shown  with  their  enlargement  c  containing  a  minute  nucleus  (x  46.) 

Fig.  4. — A,  anterior  extremity  of  a  female;  a,  (,  o,  as  in  Figure  3 ;  at  d  th6  OTiduot  is 
bent  upon  itself  and  continued  into  the  uterus  which  contains  some  ova. 
2?,  posterior  extremity  showing  at  e  the  flexure  of  the  oviduct  and  en- 
trance into  uterus  filled  with  ova;  /,  the  enlarged  posterior  portion  of 
the  intestine  (x  50). 

Fig.  5. — A,  portion  of  the  body  of  a  female  near  the  middle  of  the  body  with  ova  con- 
taining fully  developed  embryos  (x  40).  £,  the  ova  with  the  embryos 
occupying  different  positions  (x  120). 

Fig.  6. — An  adult  female  filled  with  ova  (x  4). 

Plate  YI,*  Fig.  1. — StrongyluM  paradoxus,  caudal  extremity  of  the  male  showing  a, 
the  bursa ;  h  b,  the  spicula,  hooked  at  the  free  extremity. 

Fig.  2. — Caudal  extremity  of  female  with  pear-shaped  vesicle  a. 

Fig.  3. — FseudaliuM  ovia  pulnumdUa,  fomale;  a,  5,  e,  constrictions;  d,  caudal  extremity; 
e,  mouth  (x  50). 

Fig.  4.— Caudal  extremity  of  the  male  (x  800);  a,  spicula  forked  at  h. 

Fig.  5. — Strongjilua  filaria,  female;  a,  mouth;  d,  funnel-shaped  insertion  of  (esophagus 
into  intestine ;  o  e,  intestine ;  d,  caudal  extremity ;  e,  vulva ;  //,  uterus. 

Fig.  G. — Caudal  extremity  of  male;  a,  bursa;  h,  spicula;  e,  flap-like  attachment,  and 
dj  conical,  blunt  extremity  of  the  same ;  e  e,  rays  of  the  bursa. 

riQ.  7. — Syringe  used  for  tracheal  injections ;  a,  syringe  with  glass  barrel  and  gradu- 
ated piston-rod ;  l,  hollow  needle  with  trocar ;  d,  needle  with  hoveled 
extremity  without  trocar. 

*  Figs.  1  to  0,  inclusive,  are  taken  from  A.  Koch's  Die  Nematodsn  der  Sohafimge. 
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UNITED  STATES  NEAT  CATTLE  QUAKANTINE. 

The  superintendents  of  the  various  neat  cattle  quarantine  stations  re- 
port the  names  of  the  importers,  and  the  number  and  breed  of  each  lot 
of  animals  imported  during  the  year  1885,  as  follows : 

WALTHAM  AlfD  LITTLETON  STATIONS,  MASS. 
Db.  J.  B.  McLaughlin,  SurxuDrrsMDSKT. 


Date  of 

arriTAL 

1885. 

Feb. 

16 

Mar. 

27 

Ape. 

1 

May 

1 

10 

28 

29 

Juno 

•> 

A\v^. 

20 

Sept. 

0 

Oct. 

10 

Not. 

18 

Name  and  post^fflce  addreu  of  importer. 


Tlioa.  B.  "Wnlea.Jr.,  Iowa  City,  lowa^. 
J.J.Hill,  Saint  Paul,  Minn , 


S. F.Perry,  Lenox,  Mass ^ 

Kverett  Smith,  Waltliani.  Mass 

T.  Ji.  Wales,  jr.,  Iowa  City,  Iowa 

U.  TV.  Hockema,  Washinjcion,  Minn 

F.  Codmau,  Brookline,  MasH 

T.  F.  Koch,  Cbicaffo,  111 

W.L.  ArclilbaUl,  Oxford,  Miss 

Janios  L.Flint, Now  York  City 

William  A.Kussell,  Lawrouce,  Mass 

James  Cunningham  &  Son,  Dalbeattia,  Scotland. 


Port  of  ship- 
ment. 


Lirerpool. 
do 


London 

....do 

....do 

Antwerp  ... 
Liveipool . . . 
Amsturdani. 

London 

Gla8i;ow.... 

London 

Glasgow.... 


Namo  of  brood      •£  = 

=  a 


and 


Ilolstoin . 
Durliaiu 
Angus. 

Holstela 

....do , 

...  do 

...do 

Gnemse^' 

Ilolstoin 

...do , 

Polled  Anglos  .. 

Uolatein 

Gallowftj 


9 
127 

40 

13 

30 

8 

6 

58 

IM 

3 

83 

200 


GARFIELD  STATION,  N.  J.,  NEAR  NEW  YORK. 
Db.  a.  M.  FABBiicaTOir,  SupsBDiTBirDSirr. 


1885. 


Jan. 


Mar. 
Apr. 
May 


June 

July 

Aug. 

Si'pt. 
Oct. 


Not. 
Dec. 


]9 
20 
7 
C, 
7 
7 
7 
7 
7 
1 
1 
4 
4 
22 
1 
1 

14 
IS 

vr, 

31 

;;i 

5 

5 

19 

19 

5 

»y 

20 

29 

7 

10 


S,  p.  Dvt,  P.i8:iiiii<',  N.  J 

Jlyltje  iSjikker,  Went  Chester,  Pa.... 
J<ihu  A.  DcHseaux,  Isle  of  Jersey  — 
Crnthrie,  Bell  &.  Co.,  Shelbwille,  Ky 
I).  H.  Archibjlld.  Oxford,  Miss 

E.  lluidekoper,  MeadvUle,  Pa 

J.  JI.  Majiinnis,  New  Orleans,  La.... 

F.  P».  Savape,  Newburg,  N.  Y 

Guthrie  Bell  &  Co.,  Sbelbj-rUle.  Ky. 
French  Brothers,  Cincinnati,  Ohio... 

Edward  Kemp,  Fair  Jlaveu.  N.  J 

B.  B.  Lord  &.  Sun.  Slucluirvillo,  N.  Y 


■  ••*•■ 


HyltjeBakker,  West  Chester,  Pa 

Willifi 


»■••«•••• I 


illiam  A.  Singerly,  North  Wales,  Pa 
Slaiter  Brothers,  Bi-ooklyn,  N.  Y 
J.  L.  Gardiner,  Spiinss,  N.  Y.... 

J.  C.  Duncan,  Nomiaiy  111 

K.  Smith  Jameson,  Mouut  Rterliiip,  Ky i  London     j  lli-i|  Ptilh'il 

A.  Oltmans,  liidolt,  111 ' li:«tiil.i.i^   Onf.  ^■nl•^*li^|| 

James  OliviT.  Soulii  BiMid.  Iiul  ;  »il;i-«ziiv, I  A.vvrHliiio 


Antwerp  - . . 

do 

London 

...  do 

Anibterdam 

do 

London 

....do 

Amsterdam. 

London . 

Antwerp  ... 

do 

....do 

...do 

Amsterdam . 

London 

France 


Holstein... 

...  do 

Jorwy 

Ilolstein... 
...do 

Jersey..... 
Holstehi... 

...do 

...do 

...do 

...do 

...do 

...  do 

do 

GnHii)n«y.. 
Nuniiani'lle 


W.  U.  Goodpasture.  Na-^hvill*'   'J',  nn  I  London. 

Wni.  M.  Singerly,  North  Wales,  i'a I...  do 

T.  S.  Cooper,  Cobpersburg,  Pa tlo 


(}rorc:o  V.  Forman,  Olean,  N.  Y 

S.P.  Dvt,  PasHaic,  N.  J 

James  !l^\  Sutton.  Bedford,  N.  Y 

Ilylljo  Bakker,  Wc-^t  Chi'.sti«r,  Pa 

•I.'K«'ll«-nl)cr;;(.'r,  Ontrevillo,  Vi , 

W.  li.  Johnson,  Centre  Kiitl.vn'!,  Vt  — 

A.  Sutherland,  Pmver.  <  olo 

Bastian  Diobel,  Gi.ifb-ld    N.  J ,., 

J.  H.  OlTord,  Top«ka,  Kans 


...do 

...do 

Amsteidam., 
Antwerp  .... 

London 

, . .  .do , 

Antwerp  .^.. 
Amsteraam. . 
London 


llohiuiii.. 
...  do  .... 
Jernev 

■       * 

no  ...., 

IIolHtuin. 
....do  ..... 
....do 

01%  loo  •••«•< 

Jersey.-... 
Holrtt«ih... 

...do 

B«dPolMI 


•  ••••>[ 


eo 

)5 

?o 

GO 

28 

1 

2 

10 
59 
82 
11 
09 
2»l 
20 
«A 
ft 

► 

u 

•JO 

I 

!!« 

10 

21 

.» 

IP 
26 
2t) 
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COOPEBSBUBO  AlO)  CHESTER  STATIONS.  PENNSYLVANIA. 

Dr.  FRA.f  CIS  BBIDOK,  SUPSRiKTBltDBNT. 


Date  of 
arrival. 

Name  and  postoflQce  addreM  of  impoxier. 

Port  of  ship- 
ment.    - 

Naoio  of  breed. 

1885. 
Jan.      7 

A.  M.  ITarkneaa,  Philailelpbia,  P» 

Lirerpool 

Southampton . 

Jerney .......... 

SO 

Feb.     17 

T.  S.  Coouor.  CooDersburs.  Pa 

....do  ........... 

80 

. 

PATAP8C0  STATION,  NEAR  BALTIMOBE,  MD. 
Dk.  a.  H.  Bobs,  SuFXRumtHDiKT. 


1885. 
Jan.     11 
Feb.     11 


Apr.  11 
Ang.  19 
Sept.    26 


H.  K.  TacVer  Sc  Co.,  Baltimore,  Md 

William  Miller,  Coteau  Landing,  Canada. 


Samnel  C.  Kent,  Weet  Grore,  Pa.... 
Charles  C.  Leniog,  Philadelphia,  Pa. 
Edward  Paal,  Ileron  Lake,  Minn.... 


Lirerpool. 
....do..... 


do 

Bremen... 
Liverpool. 


Jersev 

Hereford,  A  n 

gUB,  and  Gal 

laway. 

Guernsey 

Holstein 

Galloway 


40 
60 


42 

7 

22 


SAN  FRANCISCO  STATION,  CALIFORNIA 
Dr.  a.  di  Tavxi;  Supsrintxkdrnt. 


1885. 
Feb.     10 
Kept.      1 
Dec.      2 


J.  D.  Sprocklcs,  San  Francisco,  Cal 
J.  W.  Brown,  Sian  Francisco,  Cal... 
Hugh  Craig,  San  Francisco,  Cal 


Honolulu . 

....do 

Auckland. 


l^erefonl 

Polled  Angus. 
Hereford 


41 
24 
15 


Whole  nnmber  of  cattle  received  at  the  various  stations  from  January 
1, 1885,  to  January  1, 1886 : 

Waltbam  and  Littleton  Stations • 775 

Garfield  Station 827 

Cooi)ersburg  and  Chester  Stations GO 

Patapsco  Station 171 

San  fYancisco  Station SO 


Total 1,919 

Table  showing  the  numher  of  cattle  received  at  tl^e  variouB  quarantine  ataiiona  of  the  United 

States  for  each  month  of  the  year. 


Monlh. 


Jannary  ... 
February . . 

ilarch 

April 

May 

Juuo....... 

July , 

An^iust  — 
September 

<  )iiol»t*r 

November . 
December . 


Total.. 


Waltham, 
Haas. 


9 

127 

40 

57 

58 


191» 

3 

82 

200 


775 


Qarfleld, 
N.J. 


85 

"fO  1 
28  I 
lf4 
205  ! 

8 
113 

80 
20 
20 

827 


Chester, 
Pu. 


PaUpaco, 
Md. 


30 
30 


40 
CO 


San  Fran- 
ci»oo,  CaL 


42  I. 


7 
22 


41 


24 


CG  I 


171 


15  I 


80 


Tut4il. 


155 
146 

187 

no 

8 
310 
103 
182 
220 
35 

1.019 
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Table  ahotciug  the  different  breeds  of  cattle  and  the  vumber  of  each  imported  during  ihejfear. 


Breed. 


Holstein . 

Gallovdy 

Jewey... 

An  jnis . . . 

Hereford 

Gnemsey 

Durham  . 


Number. 


r 


Bre(yL 


Nambor 


1,1. t3  '  OstPriesian. 

TAG   i  Ayrahirea 

170  Swiss 

112  Normandie 

OS 

54  Total. 

4i 


2fi 


:> 


1,919 


The  stations  at  Portland,  I\Ie.,  Ooopersbnrg  and  Chester,  Pa.,  and 
Now  Orleans,  lia.,  were  abolished  on  the  1st  day  of  July  last-  No 
cattle  arrived  at  Portland  after  the  station  was  transferred  to  the  con- 
trol of  the  Commissioner  of  Agriculture.  The  station  at  Waltham  has 
been  removed  to  Littleton,  Mass. 

No  contagious  disease  appeared  among  the  animals  at  any  of  the  sta- 
tions during  the  year,  and  the  general  health  of  all  the  cattle  imported 
was  good. 


WHEAT  CULTURE  IN  INDIA. 


By  Ecv.  I.  L.  IIauskii. 


India  is  1,900  railcs  in  len^jtli  and  1,500  in  width,  comprising  an  area 
equal  to  tbat  of  the  United  States  oast  of  the  Mississipj)i  Iliver.  But 
little  wheat  is  raised  south  of  the  twenty-fiftli  parallel.  The  North- 
west Provinces  and  Oqdb  are  best  adapted  to  wheat  culture.  They 
comprise  an  area  of  100,111  square  miles,  almost  a  flat  plain.  The  soil 
is  alluvion,  chiefly  of  clay  and  sand,  deposited  by  fresh  water,  as  there 
is  a  total  absence  of  marine  shells.  Except  in  the  mountainous  range 
of  the  Vindhyan  chain  that  crosses  the  southern  portion  of  these  prov- 
inces, there  are  no  rocks,  stones,  or  minerals  other  than  silica  and  some 
mica,  which  are  in  the  finest  particleA 

ANALYSIS  OF  SOIL. 

The  following  are  the  results  of  chemical  analysis  of  soil  from  two  dis- 
tricts: Moisture  in  air-dried  soil,  first  locality,  1.48;  second  locality, 
2.92.  Combined  nitrogen,  first,  .11 ;  second,  .13.  Sand  and  silicates  ^ 
insoluble  in  hydrochloric  acid,  first,  89.38 ;  second,  84.70.  Oxides  of  ' 
iron  and  aluminium,  first,  4.11;  second,  9.34.  Lime  GaO,  first,  .69; 
second,  .30.  Potash  K2O,  first,  .08 ;  second,  1.20.  Soda  !N"aO,  first,  .11 ; 
second,  .40.    Phosphoric  acid  P%0^  first,  .26 ;  second,  .10. 

A  FAVOBABLE  CLIMATE. 

This  is  the  most  favorable  climate  in  the  world  for  agricultural  prod- 
ucts. The  crops  of  the  hottest  and  coldest  countries  can  be  grown 
here.  The  seasons  for  different  kinds  of  crops  are  fixed  and  regular, 
and  include  the  whole  year,  so  that  there  is  not  a  month  in  which  tlic 
Jariner  may  not  work  in  his  fields.  The  change  from  one  season  to  an 
othcT  is  so  gradual  that  there  is  no  loss  of  product.  •On  acicount  of  tli(3 
lioat  and  moisture  all  vegetable  and  organic  matter  are  quickly  fer- 
mented and  changed  into  food  for  plant-life.  The  farmer  receives  im- 
mediately a  return  for  whatever  he  contributes  to  his  fields,  and  the 
Iresh  upturned  soil  at  once  shows  the  beneficial  atmospheric  effect  upon  it. 

(569) 
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THE    TEMPEBATTTEE. 
I  monthly  temperature  from  18S2-'83  to  18S4^'83.  was  as  fol- 


JiaDikhct  is  a  station  on  tlie  Himalayas,  a  panitarinm  for  English 
troops,  aliunt  .30  miles  from  the  [ilains  and  at  an  elevation  of  0,000  feet 
above  the  sen. 

nAIKFALL. 

The  following;  ii!  tho  rainfall  in  inclics  for  the  last  six  years,  from. 
187li-'70  to  1883-'Si. 


StaUom. 

>1(  year>. 

ISTS-'TO. 

18T9-'M. 

ig8i>-'n. 

un-'n. 

ua-'u. 

u^^ 

3S.G 

1! 

3LT 

18.4 

34.4 

11 

7B.S 

40.1 
SS.g 

lie 

W.B 

H.4 

32.8 

4S.> 

»LII 

3  J.  6\           28.  a 

6».7 

311 

"•' 

■" 

' 

The  monthly  rainfall  for  the  same  stations  for  1883-'S4  is  as  follows: 


1        .T 

SSLi-:::::::::::: ..:". 

Jlira-i  ,^^- 

Thpre  are  two  grain  .seasons  in  a  yoar  in  India ;  one  ia  the  rainy  sea 
Kon.  whit-li  comineucos  ubont  the  ISthof  Juno  and  contiuaos  until  Sep- 
tember anil  October. 

The  winter  crops,  sueli  as  wheat,  oats,  and  barley,  wliiclt  are  aown  iti 
OctobtT  and  November,  avo  harvested  in  March  and  April.  There  art? 
occasional  showers  durinjt  the  winter,  bnt  seldom  any  from  March  to 
the  middle  of  June.  Detwcen  these  two  grain  Eieasons  the  fiumer  ^vca 
his  attention  to  Irnit,  vegolablos,  anil  sugar-cane. 
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OABEFUL  CULTIVATION. 

The  farmer  ox  India,  without  knowledge  of  science,  without-  skill, 
and  with  only  a  rude  implement  for  a  plow,  yet  in  the  most  scicutilic 
manner,  makes  the  atmosphere  enrich  his  soil,  for  the  atmosphere,  to- 
gether with  light,  heat,  and  moisture,  produces  nitrogenous  matter,  ainl 
the  farmer,  rooting  or  plowing  his  landtwenty  or  thirty  times  before  he 
sows  his  wheat,  gives  the  soil  a  chance  to  feed  upon  this  free,  cheap, 
and  abundant  food.  The  American  farmer  turns  over  his  soil  in  the 
fall,  lets  it  lie  a  hard,  compact  mass  all  winter,  and  in  the  spring  sows 
liis  seed  upon  the  hard  surface,  thus  slighting  every  aid  to  plant  growth 
that  the  atmosphere  gives  him.  Take  the  average  sod  of  these  prov- 
inces to  Minnesota,  and  it  would  be  hardly  worth  cultivating.  Briug 
t)ie  average  soil  of  Minnesota  here,  and  it  could  all  be  sold  as  a  ferti- 
lizer. 

It  is  the  "  glorious  climate^  of  India  that  is  its  greatest  wealth,  and 
the  untutored  son  of  toil  makes  use  of  it  to  the  greatest  advantage. 

The  land  has  been  cultivated  from  time  immemorial  and  still  is  nob 
exhausted.  The  people,  being  so  very  poor  and  obliged  to  consume 
everything  for  tihemselves  and  their  cattle  and  unable  to  import  or  pur- 
chase fertSizers,  have  but  very  little  with  which  to  feed  the  soil.  That 
little  is  all  used  with  the  very  best  results.  The  experiments  at  the 
Government  experimental  farm  show  that  thorough  plowing  and  timely 
sufficient  irrigation  are  after  all  the  most  important  factors  in  production, 
and  they  also  show  that  a  thorough  upturning  and  exposure  of  the 
soil  is  sure  to  give  in  return  a  good  crop. 

There  is  something  else  in  this  exposure  of  the  soil  to  the  sun.  When 
the  rains  begin,  the  air  and  earth  abound  with  insect  life.  Scarcely  a 
step  can  bo  taken  without  treading  on  insects,  crawling,  running  every- 
where, and  while  walking,  riding,  driving,  there  is  a  continual  swarm 
of  insects  about  one.  At  night,  when  the  lamps  are  lighted,  the  tables 
or  space  about  the  lamps  are  covered  with  scores  of  kinds  of  insects, 
from  big  moths  down  to  midges.  These  are  the  seen  and  felt,  but  the 
unseen  infinite  myriads!  With  every  plowing  the  soil  must  receive 
much  of  this  animal  life;  with  every  shower  of  rain  there  must  be  an 
insect  shower,  and  with  every  breeze  there  must  be  myriads  of  lives 
wrecked  upon  the  sticky  clods  of  the  plowed  fields  which  make  food  for 
the  coming  crop.    The  living  feed  upon  the  dead. 

HOW  THEY  TILL   THE   SOIL. 

The  India  fanner  has  scarcely  any  tools,  and  what  he  has  are  of  the 
simplest  kind.  There  being  no  hard,  gravelly  soil,  no  stiff  clay,  no  hard- 
l>;ui,  and  no  sticky,  calcareous  soil  to  work,  is  a  great  advantage  to 
Imhi.  By  a  very  crude  implement,  which  can  scarcely  be  called  a  plow, 
tlu»  laud  is  torn  up.  This  plow  consists  of  a  triangular  piece  of  wood, 
a!)()ut  IS  indies  in  len|[;tli,  and  0  inches  in  diameter  at  the  larger  end, 
th»^  other  being  pointed.  •  On  the  liat  side  of  this  bit  of  wood  a  jrroovc 
is  made  into  which  a  flat  piece  of  iron,  a  foot  in  length,  an  inch  \vi<ii*, 
ami  half  an  inch  thick,  is  insai  ted  and  held  in  its  place  by  a  staple.  The 
stai)le  underneath  does  not  interfere  with  the  rooting.  This  iron  bai, 
v>  Ijich  is  pointed,  serves  as  a  nose  or  point  to  the  plow.  The  larger  end 
of  tills  trianpjular  piece  of  wood  is  mortised  into  an  upright  stick,  the 
latter  about  3  feet  in  length,  at  the  top  of  which  is  a  wooden  pin  on  the 
front  side  for  a  handle.  About  18  inches  from  the  ground  a  strip  of 
board  3  inches  wide,  an  inch  and  a  half  thick,  anil  8  feet  long,  is  in- 
serted into  the  upright  vStick,  and  serves  as  a  beam  and  tongue.  The 
yoke  is  a  straight  stick  G  feet  long,  3  inches  in  diameter,  with  four  wooden 
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pins,  each  C  inches  long,  one  on  each  side  the  neck  of  the  bullocks.  A 
small  hemp  rope  or  grass  twine  goes  under  the  bullocks'  necks  to  keep 
the  yoke  in  its  place.  The  beam  of  the  plow  has  a  few  notches  under 
it  near  the  end,  and  is  fastened  to  the  yoke  by  a  small  grass  rope  or 
uvine.  The  plow  makes  no  furrow,  but  simply  roots  or  tears  up  the 
soil,  and  the  plowman  with  his  little  goad  or  whip  in  one  hand,  the 
other  holding  the  wooden  pin  in  the  upright  stalk,  walks  by  the  side  of 
t  lie  plow.  The  cattle  are  of  the  Brahmini  species,  white,  slender-bodieil, 
long-logged,  and  about  one-half  or  one-third  the  weight  of  oxen  in  the 
United  States,  and  very  lean,  as  about  the  only  feed  they  get  for  months 
before  the  rains  and  during  the  plowing  season  is  bhoosa,  or  wheat 
straw  and  chaff.  To  see  a  man  weighing  less  than  100  i>ound8 
with  only  a  strip  of  cloth  around  hisloins  and  a  like  strip  about  his  head, 
driving  a  little  pair  of  lean  cattle,  swinging  his  whip  and  dodging  from 
side  to  side  of  his  plow,  and  calling  his  bulls  by  the  endearing  name  of 
"  my  daughters,"  is  quite  a  sight,  especially  when  first  observed  by  an 
American  fai-mer.  Plowing  is  hard  work,  both  for  the  litUe  cattle  and 
the  man  himself,  particularly  if  the  ground  is  hard  and  baked,  and 
if  it  is  the  first  plowing.  The  best  a  plowman  can  do  is  to  tear  up 
three-quarters  of  an  acre  a  day,  and  the  work  is  poorly  done.  The  land 
has  to  be  plowed  in  this  way  a  number  of  times,  especially  for  the  more 
substantial  crops.  The  cattle  cost  from  $5  to  $20  a  pair,  but  the  average 
price  of  these  working  cattle  in  these  provinces  is  about  $8  a  pair.  The 
average  cost  of  a  plow  is  40  cents.  The  only  other  implement  used  is 
a  log  or  slab  of  wood,  6  or  8  feet  long,  drawn  sideways  across  the  ficdd  by 
one  or  two  pair  of  cattle  to  crush  the  clods  and  smooth  the  sorflace. 
After  the  land  is  pulverized,  and  it  is  finally  well  done,  too,  t^e  last 
plowing  takes  place,  when  a  man  or  woman  dribbles  the  seed  fix>m  the 
hand  into  the  furrow  or  mark  after  the  plow. 

REAPING  AND   THRASHING. 

The  reaper  consists  of  a  blade  of  iron  6  inches  in  length,  1  inch  in  width, 
and  curved  like  an  old-fashioned  sickle,  with  a  notched  edge  and  a  short 
handle.  The  cost  of  this  instrument  is  4  cents.  The  harvester  sits  upon 
his  heels,  cuts  a  handful  of  straw,  which  he  lays  down,  then  waddles  on 
without  rising,  cutting  about  one-twelfth  of  an  acre  a  day,  for  which  he 
receives  5  cents,  boarding  himself.  After  this  reaping-machine  comes 
a  binder,  who  gathers  up  the  grain  and  binds  it  into  sheaves  about  the 
size  of  the  American  sheaf.  It  is  then  shocked,  and  after  a  day  or  two 
carted  to  the  thrashing-floor. 

The  thrashing-machine  consists  of  a  floor — a  bit  of  hard  ground — a 
stake,  a  number  of  cattle,  and  a  driver.  The  grain  straw  is  piled  around 
the  stake  in  the  floor,  the  cattle  are  connected  by  a  rope  tied  to  their 
liorns  and  one  end  of  the  rope  fastened  to  the  stake,  and  the  driver 
keeps  them  going  until  the  straw  is  tramped  very  fine  into  what  is  called 
"  bhoosa."  This,  after  the  grain  is  separated  from  it,  is  fed  to  the  cattle. 
The  ])e()ple  raise  almost  insurmountable  objection  to  any  other  mode  of 
thrashing,  as  this  is  about  the  only  way  in  which  the  stra\Y  is  made  into 
bh.oosa.  They  elo  not  only  thrash  to  get  out  the  grain  but  to  break  np 
the  straw,  and  particularly  to  flatten  it,  so  that  the  cattle  will  rcsulily 
oat  it.  Mr.  Ozaune,  superintendent  of  agriculture  in  the  Bombay  presi- 
dency, had  a  large  thrnshing-niachine  sent  from  England,  and  made  a 
contract  with  a  landholder  for  50  acres  of  wheat  in  order  to  try  the  ma- 
chine. After  the  work  had  commenced  the  landholder  fell  upon  his 
knees  and  piteously  Ifegged  for  the  thrashing  to  stop,  as  it  would  ruin 
him,  for  the  cattle  would  not  eat  the  straw.  A  straw-cutter  to  cat  up 
the  straw  will  not  do,  as  they  hold  that  it  must  be  flattened  and  made 
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Rtnootli  as  well  as  be  broken  np  short  There  is  real  force  in  this  objec- 
tiou,  and,  until  it  is  overcome,  the  people  will  use  the  cattle  and  the 
t  lirasbing-floor.  In  time,  when  they  can  be  induced  to  raise  green  fodder 
or  preserve  grass  as  hay,  or  make  ensilage,  which  is  being  iutroducjed, 
tliey  may  adopt  the  civilized  method  of  thrashing.  "Xet  their  systoin 
works  very  well.  They  have  the  cattle  and  plenty  of  time,  for  after 
linrvest  they  have  less  work  to  do  and  the  straw  is  very  dry. 

Ihc  winnowing-machiue  is  a  scoop,  called  a  "soop,''  about  18  indios 
wide,  made  of  reeds,  and  in  shape  like  a  large  dast-pan.  This  is  filliMl 
with  grain  and  chaff,  and  held  in  the  wind  so  that  the  chall*  fallin;; 
from  it  is  blown  from  the  grain.  If  there  is  no  wiud,  two  men  take  a 
bhmket,  one  at  each  end,  and  wave  it  between  them,  while  a  third  drib- 
bles the  grain  from  the  soop.  Twenty  years  ago  the  writer  imported  a 
fanning-mill  from  the  United  States,  and  it  was  probably  the  first  one 
among  two  hundred  millions  of  people.  To-day  there  is  not  a  fanuing- 
mill  used  by  a  farmer  in  all  these  provinces.  There  are  some  used  at 
the  large  markets.  The  cultivators  are  toO  poor  to  purchase  them,  and 
the  landholders  Avill  not  take  the  trouble  or  be  willing  to  spend  their 
money  in  this  way. 

After  thrashing,  the  bhoosa  is  put  in  thatched  ricks  or  bins,  or  in  a 
comer  of  their  huts  or  mud-walled  houses,  and  fed  out  very  carefully. 

THE  MODE  OF  CULTIVATION. 

The  first  thing  to  do  in  preparing  for  a  crop  of  wheat  is  manuring, 
that  is,  if  the  farmer  has  any  manure,  and  he  generally  saves  all  he 
can  for  his  wheat.  This  is  done  in  May  or  June,  just  previous  to  the 
rains.  After  the  field  has  been  plowed  a  flock  of  sheep  or  a  number  of 
cattle  are  herded  on  the  field  at  night,  and  this  costs  the  farmer  some- 
thing, as  he  usually  does  not  own  any  sheep.  The  least  number  of 
times  the  land  is  plowed  is  ten  and  the  greatest  number  thirty.  About 
the  last  of  September  the  sowing  takes  place.  First  a  Brahmin  is  con- 
sulted, if  the  farmer  is  a  Hindoo,  to  fix  the  auspicious  time,  and  this 
being  determined  he  appoints  a  man  to  do  the  first  sowing,  after  which 
any  one  can  dribble  the  wheat,  but  not  before.  The  farmer's  wife,  on 
giving  out  the  seed,  reserves  a  little,  to  which  she  adds  more  grain,  and 
then  distributes  it  to  the  officiating  Brahmin,  the  plowman,  and  labor- 
ers. The  seed  is  carried  in  a  basket  and  sprinkled  behind  the  plow 
with  the  hand.  The  average  amount  of  seed  for  an  acre  is  150  pounds. 
In  some  districts  the  wheat  is  carefully  weeded,  the  weeds  serving  as 
food  for  the  people  and  the  grass  as  fodder  for  the  cattle.  In  most 
places  the  fields  have  to  be  watered,  and  this  has  to  be  done,  usually, 
about  three  times,  first  after  the  seed  germinates,  when  the  wheat  is 
about  to  blossom,  and  the  last  when  the  wheat  is  in  the  ear.  The  aver- 
ago  cost  of  watering,  which  is  by  different  facilities  and  processes,  is 
about  $2.25  an  acre.  The  harvest  for  wheat  sown  in  October  takes 
place  in  March,  but  usually  the  harvest-time  is  in  April,  the  wheat 
ripening  in  about  five  months. 

THE  COST. 

Pair  of  bullocks $^  00 

Plow 40 

Yoke 15 

Leveler i .• 30 

Woeder , OG 

Winnowing  scoop 06 

Sickle OG 

Water  lifter .» 50 

Total 9  53 
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Tbo  cost  of  raising  an  acre  of  wheat  is : 

Rout  per  aero pfiC 

Carln;;o  of  mamire 1  "M 

150  poiindR  of  (joed 1  05 

Plo\\in^  twenty  times ■- 75 

Sowing  by  hand 15 

Wiiteriiif;  three  times 2i') 

IJeapin^aiid  carrying M) 

Thvasliiu^ \ :'w5 

AViunuwing...! u7 

Total 10  C2 

If  the  land  is  not  of  the  very  best  quality  and  near  to  the  cultivator's 
village,  the  rent  would  be  less  than  the  above  rate,  sometimes  less  than 
half  of  it.  In  a  full  average  crop  the  average  yield  per  acre  is  17  bush- 
els for  irrigated  laud  and  for  dryland  10  bushels.  The  average  pric« 
for  wheat  in  the  Northwest.  Provinces  and  Oudh  during  the  last  five 
years  has  been  08  cents  a  bushel.  At  this  rate  the  17  bushels  would 
be  worth  $11.50  and  the  blioosa  or  straw  $3,  maldng  $14.56,  leaving  a 
profit  of  but  8i5.01:  an  acre;  that  is,  if  the  farmer  hires  the  work  done; 
otherwise  he  gets  paid  for  liis  own  labor.  Yet  at  the  best  he  gets  but 
little,  as  he  has  to  give  tithes  to  the  Brahmin,  the  sweeper,  the  watch- 
man of  the  village/and  others.  It  is  most  fortunate  that  during  two- 
thirds  of  the  year  there  is  something  growing,  weeds,  vegetable's,  fruit, 
or  coarser  grain  of  some  kind,  or  tliese  poor  ])eople  could  never  pull 
through.  Give  them  only  one  crop,  as  in  Minnesota,  and  one  year 
would  end  their  labors  and  tlieir  lives.  These  cultivators  cannot  afford 
to  eat  the  wheat  they  raise.  When  they  do  eat  it  it  is  as  a  luxury  and  a 
treat.  Their  usual  food  is  the  coarser  grains,  herbs,  weeds,  vegetables, 
and  cheaper  fruits. 

AOREAGE. 

The  area  of  wheat  in  the  Northwest  Provinces  and  Oudh  is : 


Diviflions. 


K0RTHWK8T  I'KOVIXCia, 

i^foerut 

Kohilcnntl 

-Aura 

AHahiibatl 

Jhansl 

Itrnnrca 

Torai 

Tot  id  Xortli  west  Provincca 

OUUII. 

L'.irknow - 

SitaiMiro 

F'\/,Ml»a«l 

Hoy  IJaieilly 

Total  Ouilh 

Grand  total 


Normal  area. 

Area  under 
-wheat, 
1883.*84. 

Area  under 
wheat, 
1884.'83. 

Acres. 

1,105,328 

1,  032,  ft20 

M3. 877 

220,618 

08,180 

463. 6.Vi 

33,767 

Aeret. 

1,206.510 

1, 032. 000 

502,58^ 

223,232 

67,002 

541, 100 

54,627 

AenM. 

3.237,873 

l.in£,8S4 

570,264 

S22,0» 

8X882 

5X1,018 

«;506 

3,557,933 

8,778.668 

3,622.115 

306, 370 
421, 394 
470, 142 
203, 815 

306,370 
421, 8&t 
476, 142 
203, 813 

301,151 
4M,  184 
513,  U<5 
217,421 

1,407.730 

1,407,730 

1.475.  Oil 

4,005,083 

5,186,8S8 

6.208,026 

Making  the  normal  area  100,  then  the  crop  for  1884-'85  is  107,  quite 
an  increase  over  the  previous  year. 


ffHKAT  CULTUEE   IN   INDIA. 


575 


Kindi  and  area  far  ie84'-65. 

f 


Mcenii ... 
Kohilcimd 

Aura 

Allahabad 
•TbaLsi.... 
Benares... 
Terai 


Divisiona. 


KORTHWMT  PK0VIXCE8. 


Total  Northwest  Provincca. 


Sitapore 

Fyzabad 

Luckiiow  .... 
Boy  Bareilly. 


OUDII. 


ToUl  Oudh  . 
Grand  total. 


White. 


Acres. 

469, 875 

222. 032 

7I.I!:W 

61, 142 

2,  r>«» 

111,196 

6,327 


948, 397 


106, 480 
72,462 
67,333 
23,183 


269, 458 


Red. 


Aeret. 

351, 607 

204, 621 

119,»1»6 

9u,359 

79, 032 

336,104 

31,436 


1,213,155 


133, 524 
355,  092 
154.  081 
157,044  : 


800,341 


1, 217, 855  I    2,  013, 490 


Mixed 

vhite  and 

red. 


Acres. 

436,090 

671, 101 

378, 032 

67,  528 

1,761 

86.618 

18.833 


204.180 
H.>,  001 
79.  137 
37,194 

40G.  112 


2,  060,  075 


TotaL 


Acre*. 

1.257,572 

1,  U9K,  354 

570,  '.'64 

222,  <ri9 

83,892 

53<.918 

;'.6.  596 


1,  660, 563         8. 822, 115 


414, 184 
513, 155 
301,151 
217, 421 


1.475,911 
5, 298, 026 


The  amoimt  of  wheat  for  1884-'85  is  estimated  to  bo  as  follows : 

Tona. 

Stock  existiufj  at  harvest 60,000 

Crop  of  led-l-'do 2, 100, 0(H) 


Total 2,160,000 

Deduct  food  for  coming  year 1,450,000 

Seed  for  comiag  year 300,000 

1,750,000 


410,000 


Or  15,306,667  bushels  for  export  from  the  Northwest  Provinces  and 
Oudh  for  1884-'85. 

Area  and  product  for  all  India  in  Jpril,  1885. 


Political  diviaiona. 


PBOYIVCES. 

Punjab 

Isoitbweiit  Provinces  and  Oudh.  ..^ 

Central  ProTinoes 

Bombay 

Bcrar 

Total 

KATIVE  STATES. 

r.cncral , 

i:aj]uitana 

(I'litral  India 

1 1  y  (h'mbad 

Mysirn* 

rasliinero 

Uaioda 

Total 


7,381,400 
5,209,020 
8,700,000 
2, 670, 000 
819. 057 


850, 000 
2,250,000 

3,  rm,  000 

7r>0,  (KK) 

.21,740 

500,  000 

80,  000 


Tons. 


2,857,090 

2,  lOO,  000 

817, 857 

500. 183 

136, 770 


19, 868, 483        6, 500. 909 


330,  920 

517,857 

50(»,  000 

12,4-JO 

•J,  757 

]3.'{,;{;;4 
«,  ouo 


7,051,740         1,512,187 


From  the  above  it  appears  that  the  area  under  wheat  in  the  whole 
of  India  for  1884-^85,  was  27,820,223  acres,  and  the  total  tons  yield  for 
the  year  was  8,013,096,  or  290,155,584  bushels.  The  increase  in  acreage 
under  wheat  in  lS84-'85  over  1883-'84  in  the  Northwest  Provinces  and 


576         REPOHT  OF  THE  C0MMIS5I0NEE  OP  AQBICULTUHE. 

Oadh  is  111.C28  ncres,  and  this  is  not  by  the  decrease  of  the  acreage  of 
other  eropB,  bnt  nioetly  iu  the  taking  ^up  of  new  land.  A  similar  in- 
c-reuse  waa  probably  made  iii  the  other  parta  of  India. 


The  exports  of  wlieat  from  India  for  the  past  six  years,  as  sliowii  i 
the  annual  trade  reports,  arc  as  follows : 


Ick-a-'rj;).. 


As  the  export  for  the  ])reseiit  year  is  not  yet  completed  tti6  total  may 
equal  twice  the  amount  stated  above,  or  1,500,000  tons  or  50,000,000 
bushels. 

PORT  OP   SniPMEIiT. 

The  following  table  shows  the  amount  of  wheat  exported  from  each 
port  during  the  past  four  years : 


rorU. 

l88^-■8^ 

«B-■e^ 

— 

usi-'a. 

Tom. 

!M.eio 

3M 

Ton,. 

3(10.579 

«8,5ao 

218,  M;1 

as 

m,m 

707,220 

I,04T.8M 

•7W.7H 

'Eiport  not  complete.     Tboomnnnt  for  ibts  year  will  bopruliably  twice  the  u 

WHERE   IT  WliNT. 
The  countries  to  whiuh  the  exports  were  made  are : 


'Biportuot  rot  complalsi!. 
TRAWSPOBTATIOM. 


Until  lately  the  greatest  distraction  to  wheat  raising  in  India  vastbc 
difficulty  of  transportation.  Formerly  the  wheat  was  mostly  used  ftpr 
local  COD  sumption,  as  the  people  could  not  afford  to  pay  the  increutd 
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price  caused  by  the  transportation  for  long  distances.  This  has  now  been 
chauged  by  the  construction  of  long  lines  of  railway.  Prices  for  differ- 
ent pai'ts  of  India  are  somewhat  equalized,  and  foreign  markets  now 
p:ovei  u  the  local  prices.  To  show  the  difference  in  transportation,  a 
two-bullock  cart  will  carry  thirty  maunds,  2,400  pounds,  or  40  bush- 
els, 12  miles  iu  one  day  for  Ijupee,  or  40  cents,  which  is  1  cent  a  bushel 
for  12  jniles,  or  a  bushel  1  mile  for  one-twelfth  of  a  cent.  At  this  rate 
cartiij^^  wheat  from  Cawnpoor  by  bullock  cart  to  Calcutta,  a  distance  of 
684  miles,  would  cost  57  cents  a  bushel.  The  freight  per  ton  by  rail 
the  same  distance  is  $5.70,  or  15.43  cents  a  bushel.  This  gives  a  differ- 
ence ot  41.57  cents  on  each  bushel,  the  value  of  the  railway  to  the 
wheat  shipper  at  Cawnpoor.  Wheat  shipped  by  rail  from  Cawnpoor  to 
Lorn  bay,  via  Sabarmuti,  a  distance  of  1,004  miles,  costs  22.16  cents  a 
bushel ;  when  shipped  from  Cawnpoor  via  Jubbulpoor,  a  distance  of  964 
miles,  the  rate  is  28.91  cents  a  bushel,  proving  in  this  case  that  the 
longest  way  round  is  the  nearest  way  home. 

PRICES  OF   WHEAT. 

The  prices  of  wheat  during  the  second  week  of  May,  1885,  were,  per 
bushel ; 


At- 


Sahuranpar... 

Moerut 

Aurii  

Marudahnd.... 
Shahjfhaupoor 

Luc know  

Cawnpotir 


White. 


B«d. 


Oentt. 

Oenit. 

49 

46 

M 

46 

57 

51 

40 

46 

45 

44 

60 

46 

62 

47 

In  May,  1884,  the  price  of  wheat  in  Cawnpoor  was  68  cents  per  bushel. 
In  May,  1885.  it  was  44  cents.  The  price  iu  May,  1885,  in  Calcutta  was 
73  cents,  and  in  Bombay  78  cents.  In  English  money  the  price  in  Cal- 
cutta was  21.88  shillings  per  quarter  of  492  pounds,  and  in  Bombay  24.57 
shillings.  Sea  freights  and  other  charges  from  Calcutta  to  London  were 
9.09  shillings  per  quarter,  from  Bombay  7.27  shillings  per  quarter,  so 
that  a  quarter  of  wheat  from  these  provinces  landed  in  London  from 
Calcnttn  cost  31.57  shillings,  and  from  Bombay  31.85  shillings.  The 
price  of  India  wheat  in  Loudon  on  May  16,  1885,  was  34.6  shillings, 
thus  giving  a  good  margin  to  both  the  Calcutta  and  Bombay,  shippers. 
The  following  prices  are  for  an  imperial  quarter,  492  pounds,  during  a 
series  of  years : 


Years. 


1,-70 
1ST  I 
1^7•_> 
lS7,i 
1>74 
1^7^ 
1^76 
1671 


IndU. 

ure»t    1 

Britain,  i 

1 

*.  <L 

1 
t.  d.   \ 

33    7 

46 11 ;! 

22    7 

56    8  1 

24    2 

57    0  1 

25    0 

58    8 

22    9 

55    9 

19  11 

45    2 

19    7 

46    2 

25  11 

56    9 

1 

India. 

t. 

d 

35  11 

37 

2 

26 

5 

22 

3 

23 

4 

23 

5 

22 

8 

21 

7| 

Great 

Britiiin. 


t.  cL 

46  5 

43  10 

44  4 

45  4 
45  I 
41  7 
35  8 
34  I 


37  AG- 


'86 
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A  COMPABISON. 

A  competent  writer  here  makes  this  comparison  (Delhi  is  890  miles 
from  Calcutta  and  940  miles  from  Bombay) : 

Cost  of  wheat  per  quarter  at  Delhi 20   0 

Railway  freight — ...i 6   6 

Shipping 6   8 

Total  cost  in  London  for  492  pounds ^ 33   2 

Cost  uf  wheat  in  Chica«50  pcrf|uartcr *. U2  H 

Railway  freight,  Chicago  to  ^c^vYo^k G    2 

Ocean  freight,  Xew  York  to  London 'j    4 


41    5 

If  this  is  a  true  estimate  of  the  American  cost  and  charges  it  shows 
much  in  favor  of  India.  Mr.  J.  E.  O'Conor,  assistant  secretary  to  the 
Government  of  India,  iinancial  department,  in  reviewing  the  export 
trade,  says : 

"  It  lias  been  more  than  oiH»e  pointed  out  in  these  reviews  that  the 
trade  in  Indian  wheat  must  be  one  of  a  verj-  uncertain  and  fluctuating 
character.  Its  continuance,  on  a  very  large  scale,  depends  on  the  con- 
currence of  a  number  of  circumstances :  (1)  Abundant  crops  in  India ; 
(2)  crops  below  the  average  in  the  United  States  and  in  Europe;  (3)  low 
rates  of  freight ;  (4)  low  rates  of  exchange.  When  all  these  exist  to- 
gether the  supply  of  Indian  wheat  which  will  be  put  on  the  consuming 
market*  will  astonish,  as  it  has  astonished,  those  who  are  but  imperfectly 
acquainted  with  the  capacity  of  India  for  the  production  of  this  grain. 
When  one  or  the  otlier  of  them  fails,  the  margin  of  profit,  which  is  so 
slender  at  the  l)est  that  exporters  must  work  on  a  very  extensive  scale  to 
obtain  appreciable  returns,  shrinks  in  such  a  degree  that  the  export  will 
be  carried  on  either  to  fulfill  engagements  already  entered  into  or,  as  an 
unavoidable  alternative  to  paying  for  imj)orts  in  money.  This  year  the 
second  of  the  factors  which  must  be  present  to  make  the  wheat  trade 
ptolitable  has  been  absent.  The  harvests  have  been  abundant  in  the 
Ujiited  States  and  Europe,  stocks  in  hand  are  large,  and  the  supplies  in 
existence  or  in  prospect  are  so  considerable  that  the  price  of  wheat  in 
England  has  iiillen  to  as  low  a  point  as  has  been  known  for  a  hundred yeai'S. 
Prices  have  not  similarly  fallen  in  India,  though  it  has  been  stated  in  a 
very  ])ositive  way  that  India  can  produce  wheat  at  a  much  lower  cost 
than  the  United  States — an  assertion  to  which  I  venture,  for  reasons 
given,  to  demur  altogether — the  fact  remains  that  India  in  her  present 
circumstances  cannot  allbrd  to  sell  her  wheat  with  profit  for  the  price 
ol!erin<r  in  London  of  37  shillings  a  quarter  and  even  less.  The  average 
])rice  of  wlu^at  in  London  has  been,  in  1880, 41«.  4(7. ;  1881,  45«.4d.;  1882, 
45«.  Id. ;  1863, 4-Lv.  11(Z.,  and  1884,  'dls.  M.  In  the  first  week  of  1884  the 
average  was  39.v.  a  quarter,  and  by  the  end  of  February  it  had  gone 
steadily  down  to  30.v.  \\d.  Then  there  was  a  rise  to  38«.  Id.  by  the  end 
of  March,  and  the*,  average  for  the  three  months  was  37«.  9^.  In  Afril 
jt  was  37js*.  iV/.,  and  in  .May  3S.s-.  2d,  The  price  fell  to  Zls.  in  June,  and 
then  for  the  three  months  was  only  37.9.  ijd.  a  quarter.  Since  then  prices 
have  actually  fallen  as  low  as  34«.  a  quarter.  Now,  to  leave  a  profit  at 
all,  Indian  wheat  mnst  sell  for  30,v.  or  40^?.  a  quarter,  when  prices  in  India 
and  freights  are  both  low." 

iSax  Indian  daily  paper,  commenting  on  the  above,  says: 

•^The  Indian  wheat-grower  may  derive  some  consolation  from  the 
knowledge  that  if  the  American  farmer  has  this  year  prevented  the  ex- 
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port  of  wheat  from  India  he  has  mined  himself  in  the  process.  Nothing 
is  clearer  than  that  wheat  cannot  tw  grown  at  a  profit  in  the  United  States 
if  the  selling  price  is  less  tlian  33s.  the  qnarisr  in  the  London  market. 
With  the  present  rates  for  wheat  in  Europe,  the  American  farmer  is  sim- 
ply rained,  and  the  American  papers  have  shown  conclusively  that  the 
Western  farmers  are  getting  less  for  their  wheat  al  the  place  of  pro- 
duction than  it  had  cost  them  to  grow  it.  •  •  •  Another  year  of 
equally  low  prices  would  shut  up  thousands  of  farms  in  the  far  West,  and 
already  it  is  reported  that  the  area  underwheat  this  year  in  the  States  is 
15  per  cent,  less  than  in  1883  and  1884.  The  American  farmer  is  obliged 
to  force  his  wheat  on  the  European  market,  as  he  must  convert  his  prod- 
uce into  cash,  and  there  is  comparatively  no  internal  demand  in  his  own 
country  for  it,  •  •  •  The  Indian  producer  grows  a  variety  of  crops 
and  can  sell  the  most  profitable  produce  and  store  the  rest.  When 
wheat  prices  fall,  he  buries  his  wheat  and  takes  his  sugar  or  his  barley 
to  market.  Again,  there  is  a  great  internal  demand  for  wheat  in  India, 
and  this  is  capable  of  great  expansion  whenever  wheat  is  cheap.  Thou- 
sands of  persons  in  every  district  will  eat  wheat  in  preference  to  barley 
or  bajra  (a  kind  of  millet)  whenever  it  falls  below  20 '  seers  a  rupee, 
(which  is  1  cent  a  pound).  As  it  rises  above  this  rate  the  internal 
consumption  contracts.  •  •  •  The  producer  is  getting  lower  prices 
than  he  probably  expected,  but  he  is  not  being  ruined  like  his  American 
rival,  and  he  is  gettiog  a  better  price  at  the  place  of  production  than 
the  latter.  If  Indian  wheat  prices  were  regulated  as  American  wheat 
prices  are,  solely  by  the  English  market,  and  if  Indian  wheat  had  to  be 
sent  to  Europe  for  sale  at  any  price,  we  should  then  witness  ruinously 
low  prices  in  the  up-country  markets." 

VABrETIES  OF  WHEAT. 

There  are  a  number  of  varieties  of  wheat  in  India,  but  they  may  gen- 
erally be  classed  in  the  markets  as  of  four  kinds,  white  or  red,  hard  or 
soft,  and  this  classification  is  recognized  in  the  European  markets. 
The  soft  white  wheat,  which  commands  the  highest  price  in  Europe,  is 
grown  extensively  in  Northern  India,  Eajputana,  and  Gujurat.  The 
soft  red  comes  next  in  value  and  is  grown  .in  the  Central  Provinces. 
Formerly  the  hard  wheats  were  preterred  by  the  natives,  but  the 
European  demand  for  soft  wheat  has  so  influenced  the  price  as  to  have 
changed  the  taste  of  the  natives. 

The  principal  foods  are  wheat  or  barley,  millet,  and  rice,  which  are 
estimated  as  follows : 
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aOVBRNMBNT  BNOOURAaBMENT. 

Every  eifort  is  being  made  to  encoarage  wheat  culture  in  Ind  ia.  Lf Dg 
lines  of  railway  have  been  built  with  the  wheat  transportation  in  viev. . 
The  Government  has  given  special  privileges  to  thoi>e  taking  up  new 
lands,  especially  in  the  Terai.  This  is  a  tract  of  land  from  20  to  ;5o 
miles  in  width  along  the  base  of  the  Himalayas.  It  is  most  excelU-jit 
land  for  wheat.  I  have  seen  it  yield  40  bushels  to  the  acre,  and  of  tin- 
finest  berry.  This  Terai  is,  however,  a  sickly  spot,  and  it  is  almoi^r  im- 
possible for  any  one  to  live  in  it  during  the  rainy  season.  The  eultiva 
tors,  usually  from  the  mountains,  go  to  their  homes  in  June,  before  tin* 
rains  set  in,  and  return  in  September,  in  time  to  sow  the  fields  which 
they  had  plowed  before  going  away. 

IRRIGATION. 

Great  efforts  have  been  made  by  the  Government  to  utilize  water  for 
irrigation  puri)oses.  In  the  south  of  India  tanks  are  numerous.  In 
Mysore  the  number  is  reckoned  at  38,000  and  in  tiie  Madras  presidency 
twice  that  number.  Some  of  them  are  large  and  might  be  ciUIed  lakes. 
One  in  Mysore,  the  largest  in  India,  is  40  miles  in  circumference.  There 
are  also  many  canals.  The  Ganges  Canal,  leaving  the  Ganges  Biver  at 
Hurdwar,  which,  including  its  branches,  is  about  900  miles  in  length, 
irrigates  1,200,000  acres,  and  cost  £3,000,000 ;  the  Agra  Canal,  which 
leaves  the  Jnnina  Biver  at  Delhi,  irrigates  225,000  acres  and  cost 
£800,000 ;  the  Bari  Doab,  in  the  Punjab,  from  the  river  Ravi,  465  miles 
in  length,  irrigates  250,000  acres  and  cost  £1,500,000 ;  the  Soane  Canal, 
from  the  river  Soane,  in  Western  Bengal,  irrigates  300,000  acres  ;  the 
Sirhind,  on  the  Satlej,  cost  £2,750,000;  the  Caveri  irrigate  820,000 
acres,  costing  £116,000;  the  Kistna,  235,000  acres,  costing  £463,000; 
the  Godaveri,  530,000  acres,  costing  £736,000 ;  the  Orissa,  98,000  acre?, 
costing  £1,450,000.  Many  of  the  rivers  and  streams  are  turned  from 
their  channels  during  their  ilow.  In  the  Punjab  about  900,000  acres  are 
iixigated  in  this  way  and  in  Sindh  1,800,000  iuires.  The  most  impor- 
tant method  of  irrigation  is  by  wells,  and  they  are  very  numerous  in 
every  locality.  The  permanent  wells,  lined  with  brick,  cost  from  |40 
to  $250  each,  according  to  the  depth,  one  30  feet  deep  and  5  feet  in  di- 
ameter costing  about  8100.  The  temporary  wells  without  curbing  are 
abundant,  but  usually  last  only  for  one  season.  Persian  wheels  and 
leather  buckets  are  used  for  these  wells.  A  Persian  wheel  and  two 
pairs  of  bullocks  will  irrigate  20  acres,  but  these  wheels  are  only 
adapted  for  wells  less  than  20  feet  in  depth.  A  leather  bucket  and  one 
pair  of  bullocks  will  inigate  an  acre  in  iive  or  six  days,  or  4  acres  a 
iiionth.  In  the  Punjab,  out  of  21,000,000  of  cultivated  acres,  over 
r.,GOO,000  are  irrigated,  as  follows : 

Method.  Aoi-ca. 

IVM-ells — - S,17G,0fl0 

I'eroTiDial  canals — — - -•• 740,C<K> 

Iiiuiuliitions ••..... 833.  UOO 

Sii:iill  canals  and  streams .......^ .^ ••••m.......  €42.000 

1'ouds — ~ ••.•• 149;  UuO 

Total - » .Mi........^...   0^634  000 
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In  the  Northwest  Prortaoes  and  Oudh  there  are  36.000.000  of  calti- 
Tiitcd  acres;  of  these  there  are  irrgated : 


By- 

North  wMt 

Oodh. 

1,480,000 

i:bm:wo 

1,  DM.  (KID 

Aerri. 

8,158.000 

UiviiHi  u  total  oril,454,000  ncros. 

'rii«  following  table  shows  the  pcrceutage  of  irrigated  land  through- 
>tit  India : 


Of  the  irrigated  land  8,000,000  acres  are  by  the  better  class  of  Irri- 
giititiii  works,  12,000,000  by  wells,  and  the  balance  by  the  temuorary 
cha'iint^ls  and  canals. 

AEBA  ANB  POPnLATIOM. 

The  United  States  has  an  area  of  2,970,000  sqnare  miles,  Pxclnsive  of 
Alaska,  and  a  population  by  the  last  census  of  50,165,7S;t.  British 
ludia,  that  under  British  mle,  contains  877,950  square  miles,  and  by 
the  last  ceiisns  contains  i\  popiilation  of  198,508,795.  Inclading  uative 
stiiti^s  indirectly  under  British  administration  India  has  an  arcii  of 
1.472,42.3  sqnare  miles  and  a  population  of  252,600,560.  The  United 
Htates  has  ^lu  average  population  of  17  to  the  square  mile,  British  In- 
dia 226,  and  including  the  native  states,  171  to  the  square  mile.* 

OONOLUBION. 

In  concluding  T  will  state  what  I  think  are  the  advantages  and  draw- 
baiks  of  wheat  raining  in  India:  (1)  The  wonderfully  permanent  pro- 
ttiictiveness  of  the  climate  and  soil.  (2)  The  use  of  irrigation,  on  account 
n' which  there  can  be  no  litilore  of  the  growth  of  a  crop.  (3)  The  fa- 
cilities for  inlnnd  transportation  and  cheap  ocean  freights,  (i)  The 
vjiriety  of  soiisons,  giving  the  farmer  worli  in  the  fields  every  month  of 
the  year,  thus  making  the  wheat  crop  almost  an  extra  or  surplus  one, 

'  Figurus  (u>  to  ai«»  uid  popnlfttion  of  Indlft  do  not  exaotlj  »grt»  wiUi  offloial  r»- 
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the  other  crops  snpplyiiig  the  laborers  with  food.  (6)  The  cheapness  of 
labor.  All  these  combined  indicate  that  the  wheal^g^owing  power  of 
India  will  largely  increase.  The  Government  is  planning  in  everyway 
to  increase  the  facilities  of  irrigation,  introducing  new  seed  and  improved 
methods  of  culture,  and  also  urging  that  freights  on  wheat  by  the  state 
and  other  railways  be  greatiy  reduced. 

The  drawbacks  are :  (1)  Heavy  storms  of  wind  and  rain  that  cause  the 
grain  to  lodge  just  before  harvest,  when  it  qnickly  spoils  in  the  hot  suu. 
(2)  Heavy  hail  storms,  and  in  some  localities  frost.  The  hail  breaks  tbc 
sfalk  or  thrashes  out  the  grain.  (3)  Eust,  flies,  and  locusts  or  grass- 
hoppers. All  these  greatly  affect  the  crops  at  times,  but  they  are  acci- 
dents and  expected  to  occur  only  occasionally. 


TRUCK  FARMING. 


By  A.  Oemler,  Wilmington  Island,  Chatham  County,  Georgia, 


HISTOBY. 


The  forcing  of  fruit  and  vegetables,  like  nearly  every  other  art,  had 
its  origin  in  the  desire  to  supply  a  demand.  Merely  the  acceleration 
of  maturity  by  shelter,  exposure  to  the  sun,  and  other  means  was 
probably  practiced  at  an  earlier  date,  but  the  actual  luxury  of  forcing 
vegetable  productions  was  first  practiced  by  the  Komans.  Columella, 
Martial,  and  Pliny  tell  us  that  "  spicularia,''  or  plates  of  talc  or  mica, 
were  utilized  for  the  purpose  of  forcing  cucumbers  in  order  to  gratify  the 
taste  of  the  Emperor  Tiberius  (died  A.  D.  37)  for  that  vegetable  through- 
out the  year.  By  the  application  of  hot  water  to  the  soil  and  hot  lime- 
stones near  the  roots  cherries  were  ripened  near  Poitou,  in  France,  in 
the  sixteenth  century,  and  sent  to  Paris  by  post  on  the  1st  of  May.  In 
the  following  century  peas  were  forced  to  maturity  by  exposing  the 
plants  in  boxes  to  the  warm  sun  during  the  day,  and  protecting  them 
under  the  shelter  of  the  gardener's  house  during  the  night ;  and  in  a  let- 
ter dated  May  10, 1706,  Madame  de  Maintenon  speaks  of  new  peas  hav- 
ing been  the  principal  subject  of  talk  at  the  French  court  for  four  suc- 
cessive days. 

In  the  vicinity  of  important  towns  in  every  country  where  market  gar- 
dening is  extensively  pursued  for  the  purpose  of  supplying  thepoxmlation 
with  fruit  and  vegetables,  competition  in  the  production  of  the  earliest 
crops  has  always  been  the  most  interesting  and  lucrative  feature  of  the  in- 
dustry. Such  was  the  case  until  recently  near  all  the  large  American  cit- 
ies. About  thirty  years  ago  market  and  farm  gardening  on  Long  Island 
and  in  New  Jersey,  to  supply  the  rapidly-increasing  wants  of  the  growing 
population  of  JS^ew  York  City,  was  very  profitable.  Its  pursuit  frequently 
conferred  competency  and  wealth,  notwithstanding  the  farm  land  was 
sometimes  worth  from  $200  to  $1,000  per  acre.  In  this,  as  in  other  coun- 
tries, rapid,  frequent,  and  regular  steam  transportation  has  revolution- 
ized all  this,  and  now  the  higher  prices  of  early  produce  accrue  to  gar- 
deners of  southern  latitudes  at  a  distance  of  hundreds  of  miles,  who 
cultivate  laud  averaging  not  more  than  one-fifth  the  value,  and,  in  con- 
soqueuce  of  the  warmer  climate,  at  less  expense.  In  fact,  market  gar- 
den in  <2:  on  Long  Island  has  recently  become  comparatively  so  unremu- 
nerativethat  many  of  those  formerly  pursuing  that  branch  of  husbandry 
iuive  turned  their  attention  to  dairy  farming.  The  distance  seems  to 
extend  with  the  increased  demand  and  with  the  improved  transporta- 
t  ion  facilities.  At  first  Xorfolk  became  the  principal  and  nearly  the  only 
point  of  production  for  the  supply  of  the  Eastern  markets.  Within  the 
last  few  years  competition  from  more  southern  localities  has,  however,  in 
turn  subjected  Norfolk,  although  in  less  degree,  to  similar  experience, 
and  the  acreages  of  several  of  the  most  remunerative  crops  have  been 

(r>83) 
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redncer!  In  favor  of  those  less  able  to  endiire  the  danfrers  of  toaDs- 
l)ortatioii,  iind  consciiiicntjy  less  likoly  to  be  extensively  grown  at  ex- 
treme Southern  points.  At  present  truck  farming  is  pursueil  along  the 
whole  Atlantic  coast  down  to  Key  West  and  around  that  of  the  Gulf 
to  j\Iol)ile  and  Galveston,  reaching  even  beyond  the  conlines  of  the 
United  States  to  New  Providence  and  the  Bermudas.  The  same  cir- 
cuinstances  prevail  in  Europe.  Formerly  England  and  some  of  the 
continental  countries  merely  went  beyond  their  own  boundaries  for  a 
snj)ply  of  early  I'ruit  and  vegetables;  then  France  and  Spain  became 
the  sources  of  supply,  but  now  Algiers,  beyond  the  Mediterranean,  is 
the  most  sonihern,  and  therefore  most  profitable  tnick-farming  locality. 
A  few  fruit  and  v<»j,a*tables  may  occasionally  have  been  sonjt  JTorth  from 
Georgia,  but  the  lirst  crop,  exclusively  for  the  purpose  of  shipment  to 
N<»rthern  markets,  was  one  of  watermelons  grown  by  E.  B.  Barstow,  of 
Wilmington  Island,  Chatham  County,  in  1852. 

1  n  the  preceding  summer  a  party  embarked  on  board  the  packet  Isanc 
.Mead  (Captain  Brown)  for  New  York,  and  for  their  use  during  the 
passage  he  i)laced  on  boanl  about  fifty  fine  melons.  Only  a  few  having 
been  consumed,  the  captain,  to  whom  they  were  presented,  sold  the  bal- 
ance at  such  high  prices,  that  Mr.  Barstow  conceived  the  idea  of  making 
the  venture.  Notwithstanding  many  drawbacks,  it  resulted  so  satis- 
J'lUjtorily- that  other  sea  island  cotton  planters  of  neighboring  islands, 
notably  Col.  W.  11.  Pritchard,  of  Skidusay,  and  Judge  R.  T.  Gibson,  of 
Whitmarsh,  became  tem])ted  to  do  likewise.  These,  and  a  few  others 
on  a  smaller  scale,  continued  to  ])lant  melons  for  shipment.  When  the 
war  commencetl  W.  R.  Pritchanl  had  60  acres  in  melons.  None  were 
grown  in  Southern  Georgia  along  the  line  of  the  Savannah,  Florida  and 
Western  Itailroad  until  IS70,  when  George  R.  McRee,  near  Yaldosta, 
and  W.  R.  Tally,  at  Ousley  Station,  Lowndes  County,  became  the  pio- 
neers of  an  industry  in  that  section,  which  has  reached  such  enormous 
prorK)r(ions  as  to  tax  the  carrying  capacity  of  the  transportation  com- 
panies to  the  utmost. 

Truck  farming,  or  the  growing  at  the  South  exclusively  for  the  North- 
<'rn  markets,  as  a  distinct  business,  of  all  or  a  selection  of  such  fhiitand 
vej:etables  as  would  be  likely  to  arrive  at  destination  in  good  condition 
and  meet  with  a  ready  sale  alter  having  endured  the  dangers  and  vicis- 
situdes of  transportation  to  market,  was  commenced  at  Norfolk, Va.,  by 
some  Jersey  men  about  1858,  near  Charleston  and  Savannah  al)outl85(i, 
but  not  inTlorida  until  18^0,  and  five  years  later  still  at  Mobile.  With- 
out the  results  of  the  civil  war  between  the  States  it  never  could  have 
reached  its  i)resent  i)roportlons.  While  in  point  of  fact  iJb  was  carried 
on  to  son)e  exti^iit  before  the  war,  emancipation  may  be  considered 
really  the  birth  of  truck  farming  on  an  extensive  scale.  It  wa&not  an 
industry  thiit  could  have  recommended  itself  to  rice  planters^  and  these 
were  the  only  agriculturists  owning  large  forces  of  slaves  in  the  vicin- 
ity of  the  large  Athnitic  coast  cities,  nor  w^onld  any  of  them  have  for  a 
moment  entert  ninod  the  pro])osal  of  hiring  their  hands  to  truck  farmers. 
1  was  the  largest  slave-owner  i)revious  to  the  war  engaged  in  the  busi- 
ness in  the  neighborhood  of  Savannah,  and,  unless  I  had  availed  myself 
of  house-servants  and  mechanics,  at  no  time  could  I  have  commanded 
a  larger  labor  force  than  twenty-six  adults,  male  and  female.  Now  sev- 
eral of  the  larger  truck  farmers  there  employ  hands  during  the  pioking 
season  by  the  hundred. 

In  1870  J.  K.  Young  had  150  acres  in  strawberries  near  Norfott:,  and 
he  required  in  the  neighborhood  of  1,000  hands  to  pick  the  beirries. 
The  daily  yield  of  berries  ne^r  Norfolk  is  estimated  at  between  4^000 


TBUCK  FABHINO.  585 

nnd  5,000  busbelB,  and,  as  50  quarts  is  above  the  average  daily  picking, 
it  JoUows  that  at  least  between  2,50(1  iiu'l  ;i,'J0O  hands  are  iiidispeDSa- 
'  I'le  to  fiiatber  tbia  siugle  crop.  The  late  exGoveriior  Hammond,  of 
South  Caroliua,  correctly  predicted  tbat  in  case  of  emancipation  the 
negroes  woiihl  collect  in  groups  upon  the  ontskirts  of  the  towns,  and  it 
is  the  better  class  of  this  population,  willing  to  perform  some  work, 
tbat  supplies  the  truck  farmer  with  the  needed  labor,  ThiB  is  fortunate 
for  society  as  well  as  for  the  negroes  and  truck  farming,  or  some  of  his 
other  predictions  might  also  have  become  realized,  for  the  industry 
gives  occupation  and  support  to  a  large  proportion  of  these  otherwise 
idle  people. 

LABOR. 

Truck  farming  being  but  a  branch  of  the  general  agriculture  of  the 
Siiutii,  it  is  to  tlie  same  God-given  instrument,  the  negro,  the  farmer 
must  look  for  his  labor.  It  is  rarely,  even  in  the  vicinity  of  Norfolk, 
tliat  it'fourse  is  had  to  any  other  race.  The  pernicious  share  system 
has  never  yet  invaded  truck  farming.  Hands  are  paid  generally  in  the 
vicinity  of  tlte  cities  every  Saturday  evening,  at  a  certain  daily  rate, 
and  if  hojte.sL  work  is  expect«d  and  no  idleness  or  loitering  permitted, 
full  jiistii'U  and  prompt  pay  should  be,  and  generally  is,  forthcoming. 
According  to  the  Annual  Heport  of  the  Department  of  Agriculture  for 
1870,  the  average  rato  of  uiouthly  wages  on  the  plantations  in  the  in- 
terior of  Georgia  was  $10.73  without  board.  When  tbe  truck  farmer 
hires  by  tbe  month,  which  is  rarely  done,  he  pays  about  $12  with  rations. 
Tlie  usual  daily  rato  from  Mobile  to  Norfolk  is  50  to  GO  cents  per  day  for 
uumi.'U  and  60  to  7o  cents  for  men  without  board.  .  At  Savannah  it  is 
50  ceuts  and  00  ecu  ts,  respectively.  A  few  trostworthy  hands,  particn- 
Ixrly  valuable  duriug  the  marketing  season,  or  those  attending  to  stook, 
may  receive  a  slightly  increased  pay.  Some  farmers  pay  selected  hands 
5  cents  per  basket  fur  picking  cucumbers  and  tomatoes,  and  1  cent  addi- 
tional per  crat«  for  packing  tbem,  while  others  employ  the  gang  for  tbe 
purpose,  depending  upon  their  personal  supervision  to  have  it  done 
proi)erIy. 

The  table  below  gives  the  usual  rate  for  the  labor  mentioned: 


The  hours  of  labor  aie  from  suniise  to  sunset,  with  variable  allowances 
for  meals  dnniig  the  different  seasons. 


LOCATIONS. 


As  no  crops  of  vegetables  satisfactory  either  in  quantity  or  In 
quality,  and  consequently  in  pecuniary  returns,  can  be  produced  with- 
out liberal  applications  of  manure,  nor  when  grown  can  be  safely  con- 
voyed to  market  and  offered  to  the  ttftde  without  convenient  traospor- 
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tation  facilities,  it  follows  that  the  vicinity  of  the  larger  seaport  cities, 
whose  commercial  rehitioiis  with  the  !North  sullice  to  support  regular*, 
and  frequent  steamship  communications,  must  ofi'er  the  best  locations 
for  truck  farming.  Here  the  public  livery,  trade,  dray,  and  street  rail- 
road, and  the  private  stables,  as  well  as  the  scavenger  departments, 
sn])ply  large  quiinlities  of  manure.  The  greater  the  proximity  to  the 
city  tiie  better  will  also  be  the  labor  supply.  Increase  of  distance  in- 
volves not  only  loss  of  time  at  eveiy  communication  between  the  farm 
and  the  city  or  the  point  of  shipment,  but  possibly  more  or  less  damage 
to  the  produce  by  theshakingand  jolting  of  wagon  transportation.  It  is 
for  this  reason  mainly  that  locations  further  removed  may  be  profitably 
made  available  on  the  banks  of  rivers  or  streams,  where  water  trans- 
portation may  be  effected.  If  truck  farming  could  be  confined  to  these 
favorable  locations,  all  the  truck  grown  could  command  better  prices, 
the  average  returns  would  be  larger,  and  the  business  would  be  more 
remunerative,  both  to  grower  and  consignee.  This  would  obtain  not  so 
much  in  consequence  of  the  smaller  aggregate  of  producers,  but  on  ac- 
count of  its  superior  quality  when  grown  under  favorable  auspices,  and 
not  after  having  been  subjected  to  injury  attendant  upon  longer  trans- 
portation. It  is  invariably  the  result  that  truck  of  poor  quality  tends 
to  depress  the  market,  whatever  may  be  the  quantity  of  stock  on  hand 
at  the  time.  It  is  for  this  reason  that  along  the  line  of  the  Savannah, 
Florida  and  Western  Railroad,  trending  south  from  Savannah,  very  little 
crate  stuli  is  grown. 

The  wonderfully  favorable  climate  of  Florida  for  the  growing  of  early 
fruit  and  vegetables  with  the  least  expenditure  of  care  and  money,  in- 
cites and  enables  her  fiirmcrs  to  compete  with  those  at  nearer  and  other- 
wise more  favorable  points,  but  even  then  they  are  restricted  to  the 
smaller  choice  of  the  best-carrying  aiticles.  Even  shipments  of  these 
often  arrive  at  destination  in  such  terribly  bad  order  as  not  only  to  be 
total  losses  to  the  grower,  but  to  damage  other  stock  with  which  they 
are  sometimes  stowed  on  shipboard.  I  have,  for  instance,  seen  Florida 
tomatoes  at  the  wharves  of  the  Ocean  Steamship  Company  in  Savannah 
awaiting  shii)ment  to  Xew  York,  already  in  such  terribly  decayed  con- 
dition that  the  juice  was  dripping  out  of  the  packages  in  sufficient 
quantity  to  form  little  i)uddlcs  on  the  flooring  of  the  wharf. 

Finally,  cotton  planters  along  the  lines  of  the  various  railroads  have 
attempted  truck  farming  as  an  adjunct  to  their  regular  and  more  im- 
])ortant  operations,  as  a  rule,  however,  with  disastrous  results,  simply 
because  nearly  all  the  conditions  essential  to  success  were  absent.  It 
may  be  that  small  returns  for  crops  grown  under  such  circumstances 
and  received  at  a  season  when  cash  is  most  acceptable  would  content 
the  cotton  ])lanter.  We  are  taught  in  truck  farmings  as  in  all  other 
pursuits,  either  by  our  own  experience  or  that  of  others,  to  utilize  to  the 
best  advantage  all  the,  nieinis  and  conditions  essential  to  success,  so  as  to 
make  the  most  of  op])(n'tunities,  leaving  nothing  to  chance  or  accident: 
butmostof  the  cotton  planters  who  embarked  in  truck  farming  ignored 
all  the  teachings  of  experience  of  others  and,  therefore,  courted  failure 
by  attempting  to  i)roduce  these  special'  crops  with  ridiculously  inade- 
quate manuring,  a  total  want  of  knowledge  in  growing,  harvesting, 
handling,  packing,  and  marketing  them,  and  without  convenient  trans- 
l^ortation  facilities. 

It  may  be  remembered  that  during  the  summer  of  1881  severe  dronght 
prevailed  over  all  the  i^orthern  and  Northwestern  States,  cutting  Bhort 
such  crops  of  vegetables,  among  others,  as  are  stored  for  winter  nse.  33ie 
domestic  stock  of  beets,  carrots,  turnips,  cabbages,  and  potatoes  became, 
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therefore,  exhausted  comparatively  very  early  in  the  winter,  so  much  so 
as  to  encourage  large  importations  from  Europe.  In  consequence  of 
this  universal  scarcity  of  vegetables  the  spring  shipments  of  truck  met 
an  urgent  demand  and  prices  ruled  unusually  high.  The  j  ear  was  alHo 
otherwise  an  exceptionally  favorable  one,  fortune  seeming  to  smile  upon 
truck  farming,  for  the  season  had  been  very  propitious  for  the  produc- 
tion of  bountiful  crops  of  excellent  quality.  Widely  circulated  reports  of 
these  facts  gave  rise  to  the  so-called  "  boom'^  in  truck  farming,  exciting 
the  cotton  planters  to  embark  in  the  industry  more  extensively  than  was 
prudent,  in  most  cases  without  any  experience.  Unfortunately,  too,  for 
the  venture,  the  highly  unfavorable  season  of  1883,  combined  with  the 
reasons  above  mentioned,  to  cause  a  very  general  failure,  but  few  of  the 
planters  having  realized  satisfactory  returns. 

SOIL  AND  ITS  PREPABATION. 

No  truck  farmer  will  achieve  any  considerable  success  unless  he 
avails  liimself  of  all  the  means  in  his  power  to  produce  crops  of  the 
highest  attainable  quality  as  well  as  satisfactory  quantity.  He  must 
not  only  have  a  good  soil  and  render  it  highly  fertile,  but  he  will  have 
to  put  it  in  a  condition  of  agricultural  excellence  by  perfect  drainage, 
judicious  plowing,  harrowing,  and  stirring  with  the  smaller  implements 
of  tillage  during  cultivation,  so  as  to  render  it  mellow  and  aerated  in 
order  that  as  large  a  percentage,  not  only  of  whatever  plant-food  in 
the  form  of  fertilizers  he  intrusts  to  it,  but  also  what  is  already  stored 
in  it,  may  become  available  during  the  entire  growth  of  his  crops.  He 
may  commit  to  his  land  an  abundance  of  all  the  elements  of  plant-food, 
but  unless  well  prepared  by  drainage  and  the  implements  of  tillage,  as 
far  as  practical  results  are  concerned,  it  will  be  too  sterile  to  produce 
remunerative  crops,  because  it  holds  too  much  in  an  insoluble,  unavail- 
able condition  to  promote  crop  growth.  It  is  principally  the  surface 
soil  that  supplies  vegetables  with  food,  and  the  farmer  should  remember 
that  with  every  inch  he  adds  to  his  enriched  soil  he  gains  per  acre  an 
enormous  body  (6,272,640  cubic  inches),  with  its  content  of  mineral  ingre- 
dients, increasing  its  capacity  of  gathering,  retaining,  and  rendering  up 
plant  food,  besides  encouraging  a  deeper  penetration  of  the  roots  to  find 
and  absorb  moisture  during  drought.  Only  loose,  friable  soil  absorbs  the 
moisture  of  dews,  especially  below  the  surface,  and  ammonia,  carbonic 
and  nitric  acids  from  the  atmosphere  to  any  extent.  Tillage  may,  there- 
fore, be  considered  equivalent  to  manuring,  inasmuch  as  it  renders  the 
soil  not  only  fit  to  absorb  elements  of  fertility  from  the  atmosphere,  but 
also  brings  into  availability  those  already  existing  in  it.  The  character 
of  the  soil  will  naturally  affect  the  advisability  or  extent  of  deep  plow- 
ing. Too  much  of  a  hard,  tenacious  clay  should  not  be  turned  up  to 
(k  teriorate  the  physical  quality  of  the  surface,  and  thus  endanger  its 
fitness  as  a  good  seed  bed.  A  soil  is  heavy,  in  the  language  of  the 
farmer,  when  it  offers  considerable  resistance  to  the  implements  of  till- 
age iu  consequence  of  its  cousistendy  or  tenacity,  and  not  on  account  of 
its  weight  or  specific  gravity.  Thus  clay  is  " heavy ,^  although  it  weighs 
-G  pounds  less  than  sand  to  the  cubic  foot,  while  sand  is  the  light  soil 
of  the  farm.  Humus,  however,  is  light  in  both  respects.  The  weight 
of  sand,  clay,  and  humus,  in  a  naturally  moist  condition,  is,  respectively, 
141,  115,  and  81  pounds  per  cubic  foot. 

The  relations  of  these  three  constituents  of  every  fertile  soil  to  heat 
and  moisture  are  of  the  highest  importance  to  agriculture.  The  table 
below  shows  how  they  are  comparatively  affected  by  these  agents,  and 
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also  their  relative  power  of  absorbing  and  holding  matters  dissolved  m 
the  water  of  the  soil  and  their  shrinkage  in  drying; 


Characteristica. 


PerTneal)ility  to  1i(}nid  water   

(jnpillarity  or  imbibitiun  of  moiHtare 

I'apktity  of  evaporatiun 

Po w(»r  of  bpoonjinj;  warm 

KotPTitinii  of  beat 

CoudeuHatiou  of  iZAsus  from  thoatmo8])h(M-o. 

Abrtoiptivt*  power  of  mattiTs  iu  milutlon 

Slirinkage  in  drying 


(i  ro;ito8t LoiiBt 

Lf  ant i  Less  . 

Givatodt do 

...do 

...do 

Least 

...do 

....do 


Leant.... 

Lesfl 

...do.... 
Greatest, 
Less..... 


Hmniia. 


Less. 

Greatest 

LesiSt. 

Letu. 

Least. 

Greatest. 

Less. 

Greatest. 


It  will  be  seen  from  the  relation  of  the  soil  to  heat  that  one  consisting 
priucii>ally  of  Ksanl  will  necosvsarily  be  condncive  to  rapid  growth,  and, 
earliness  being  iiiflispt.»ns}\l)le  to  ."^iku-o.^js,  it  follows  that  a  soil  of  such 
consistency  would  be  for  tliis  re-usoii  ])i'eferred  by  the  truck  farmer.  In 
point  of  fiict  a  light  sandy  loam,  with  a  considerable  admixture  of  decay- 
ing vegetable  matter,  is  the  best  adapted  to  this  branch  of  agriculture. 
It  the  Koil  be  deficient  in  the  latter  it  may  be  most  readily,  most  cheaply, 
and  most  expeditiously  supplied  by  green  manuring. 

A  li^jlit  rain  of  half  an  inch  is  equivalent  to  a  fall  of  14,000  gallons, 
or  50  tons  to  the  acre.  Each  ])ound  of  a  manuring  of  16  tons  of  stable 
manure  would  Ix?  supplied  with  half  a  gallon  of  dissolving  water,  and  in 
case  of  the  ai>pIi(!.uion  of  1  ton  of  commercial  fertilizer  each  pound 
would  be  furnisliod  with  8  gallons  of  water.  On  a  soil  readily  per- 
meable to  water  the  manure  would  be  quickly  dissolved,  as  it  passes 
through  in  an  aggregated  form,  thus  bringing  theirfood  in  an  available 
form  more  quickly  to  the  roots  of  vegetation.  In  consequence  of  its 
greater  porosity  the  air  is  more  readily  admitted  when  sand  is  a  con- 
stituent of  a  soil  in  considerable  predominance^.thus  facilitating  decompo- 
sition, solubility,  and  hence  availability.  In  such  a  soil  manure  acts 
more  quickly  and  more  elfectively;  hence  such  a  one  is  capable  of  pro- 
ducing a  satisfactory  crop  with  le^s  manure  than  a  heavy  clay,  notwith- 
standing the  latter  is  naturally  richer  in  all  the  elements  of  plant-food. 
As  proven  by  Prof(issor  ^Vay,  chemist,  of  the  Koyal  Agricultural  Society 
of  Ei^glaud,  and  others,  clay  not  only  possesses  a  wonderftd power  ot 
absor])tion  hut  actually  8us])ends  or  prevents  putrefaction,  fii  his  in- 
vestigation on  the  *' Power  of  soils  to  absorb  manure,"  Professor  Way 
says: 

Three  qnaiititics  of  fre.sh  urine,  of  3,000  grains  each,  wore  meMored  out  iato  Bimilar 
glaHHCs.  With  oi)e  ])ortiou  \is  own  weight  of  sand  was  mixed,  with  another  its  own 
weight  of  wliit^)  clay,  tlie  third  heinp;  left  without  admixture  of  any  Uxid.  When 
Bmeit  immediately  alter  mixture  the  saud  appeared  to  have  had  no  effeot,  whilst  the 
clay  mixture  ha<r  entirely  lost  the  smeU  of  urine.  The  throe  glasses  were  oovered 
lightly  with  paper  and  put  in  a  warm  x)lace,  being  examined  from  time  to  time.  In 
a  few  hours  it  was  found  that  the  urine  containing  sand  had  become aUghtly  putrid; 
then  followed  the  natural  urine ;  but  the  quantity  with  which  olaj  had  been  mixed 
did  not  become  putrid  at  allj  and  at  the  end  of  seven  or  eight  weeks  it  had  only  the  |te- 
culiar  smell  of  fresh  urine,  without  the  blightost  putridity.  Tho  surface  of  the  olayi 
hoAvcvcr,  became  afterwards  covered  with  a  luxuriant  growth  of  confervs,  which  did 
not  happen  in  the  otlier  glasses. 

Professor  Way  also  found  that  putrefaction  of  urine  would  be  pre- 
vented by  merely  filtering  it  through  clay  or  shaking  the  two  together 
and  pouring  off  the  liquor  after  it  had  settled.  This  action  and  its  won- 
derful absorptive  power  is  not  attributable  to  tho  clay  itscJf^  but  to  the 
double  silicate  of  alumina  and  lime  or  soda  which  it  contains. 

The  remarkable  and  world-renowned  ezperiments  of  that  gveat  agrl- 
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caltnral  benefiBK^tor,  Sir  John  Bennet  Lawes,  assisted  by  Dr.  Gilbert, 
carried  on  with  the  utmost  care  for  forty  years,  near  Rotliamsted,  Eug- 
land,  at  his  own  expense,  substantiate  the  fiict  that  manun^s  buried  in 
clay  soils  become  very  slowly  decomposed,  and  that  such  soils  hold  lai^jc 
quantities  of  plant-food  locked  up  in  unavailable  form. 

Number  two  of  the  twenty-nine  exi)erimental  wheat  plots  has  received 
durinp:  forty  successive  years  an  annual  application  of  14  lou^  tons  o\ 
fresh  barn  yard  manure,  or, since  the  first  season  of  i843-'44,  an  a;:4;u« 
jrate  of  627.2  tons  of  2,000  pounds,  while  plot  No.  3  has  remained  <*oj! 
tiuuously  uumanured.  Now,  Sir  John  having  kindly  sent  me  a  pampblot 
rontaiuiug  the  experiments  up  to  the  fortieth  season  inclusive,  1  lind 
the  last  crop  of  the  plot  manured  annually  with  14  tons  barn-vard  man- 
ure to  have  been  35J  bushels,  against  35^  bushels,  the  average  yield  of 
the  first  recorded  sixteen  years.  In  other  words,  after  having  been 
manured  with  027 J^  tons  barn-yard  manura  in  the  aggregate  for  forty 
years,  the  soil  produced  only  one-eighth  of  a  bushel  more  the  last  sea- 
son than  the  average  of  sixteen  years  fiist  recorded. 

The  result  on  the  continuously  uumanured  plot  is  still  more  astonish- 
ing. The  yield  the  fortieth  season  was  13^5  bushels  and  the  weight 
of  clean  grain  61 J  pounds  per  bushel.  The  average  yield  of  sixteen 
years  (18o2  to  1SG7)  was  U}  bushels;  of  tlie sixteen  years  (1SG8  to  1883) 
it  was  11§  bushels,  and  the  average  of  the  thirty-two  years  13^  bu&hcis; 
with  the  weight  of  clean  grain,  57J  pounds  per  bushel.  .  In  other  wonls, 
the  plot,  without  the  leiist  manure  of  any  kind,  produced  the  fortieth 
season  only  1  bushel  less  than  the  average  of  the  first  sixteen,  2^  more 
than  the  average  of  the  second  sixteen,  and  three-fourths  of  a  bushel 
more  than  the  average  of  the  preceding  thirty- two  years  ;  and  the  weight 
of  the  clciin  grain  i)cr  bushel  the  last  season  was  3^  pounds  greiiter 
than  the  average  of  the  ])recediug  thirty-two  yeare. 

These  remarkable  results  are  attributable  to  the  fact  that  the  Koth- 
amsted  experimental  whciit-field  is  a  heavy  loam  with  a  subsoil  of  yel- 
lowish red  clayj  a  rich,  retentive  soil  with  an  abundance  of  plant  food 
for  the  demand  of  many  more  such  crops,  becoming  available  very 
slowly  notwithstanding  the  superior  tillage  practiced  at  the  Eotham- 
sted  experimental  station. 

The  average  removal  of  nitrogen  in  the  wheat  crops  of  the  unmanured 
plot  per  acre  i>er  annum  for  thirty  two  years  was,  by  analysis,  ascer- 
tained to  have  been  20.7  pounds.  In  1881  six  sami)les  of  the  soil  were 
analyzed  three  times,  0  inches  deep,  from  each  of  nineteen  plots.  The 
first  9  inches  of  the  continuously  unmanured  i>lot  alone  contained  2,404 
i»oands  of  nitrogen  in  the  2,552,202  pounds  of  dry  mold.  Without 
taking  into  consideration  the  actual  gain  of  nitrogen  by  the  ammonia 
and  nitric  acid  in  dews  and  rains,  nor  the  probably  heavier  loss  in 
iUainage,  we  have,  after  the  removal  of  the  thirty  eighth  crop,  stdl 
enough  left  in  the  upper  9  inches  of  soil  alone  for  one  hundred  and  six- 
teen more. 

The  explanation  of  the  results  of  the  plot  manured  annually  with 
14  tons  barn-yard  manure,  lies  in  the  fact  that  the  fresh  manure  was 
turned  under  deeply,  probably  with  a  four-horse  plow,  as  customary  in 
Ihigland,  where  neither  air  nor  water  could  find  ready  access  to  pro- 
uiute  (lecom]iosition  and  render  it  available  for  crops,  thus  leaving  to 
the  clay  its  full  power  of  suspending  decay. 

Had  the  manure  been  applied  ux>on  the  surface,  or  harrowed  into  the 
top  soil,  or  had  the  soil  been  of  a  more  sandy  character,  the  results 
would  have  undoubtedly  been  difierent. 
.    Having  learned  that  the  method  of  deeply  plowing  under  their 
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manuro  prevails  with  many  of  the  truck  farmers  near  Norfolk,  caltira- 
ting:  a  rather  heavy  clay  soil,  I  have  treated  the  question  intentionally 
at  some  lengtb,  and  respectfully  submit  the  above  as  arguments  against 
the  i)ractice. 

Jt  is  customary  among  truck  farmers  near  cities  to  allow  crab-grass  to 
grow  upon  their  well  manured  fields  after  the  crops  have  been  taken  ofi'. 
It  gives  them  several  mowings  during  the  season,  i>roviding  them  gen- 
erally not  onl3'  with  an  abundance  of  good  fodder  for  their  stock,  but 
also  with  an  income,  for  it  sells,  at  least  in  Savannah,  at  $15  per  ton. 
IJufortuiiately  for  tlie  reputation  of  this  crab-grass  hay,  the  cutting  is 
frequently  deferred  too  late  to  secure  the  best  quality.  .  When  suflScient 
time  can  elapse  between  the  turning  under  of  the  stubble  and  the 
planting  of  crops  for  tha  ensuing  season,  it  should  by  all  means  be  per- 
mitted to  decay  and  to  form  humus  in  the  soil ;  otherwise,  as  in  the  case 
of  crops  like  peas  and  ])otatoes,  which  are  put  in  as  early  as  December 
and  January,  it  ought  to  be  raked  out,  and  may  be  used  as  bedding 
when  dry,  or  put  ou  tiie  compost  heap,  or  burnt  on  the  ground  if  mixed 
with  nut-grass. 

MANURE   AND   ITS   ArPLICATION- 

Without  a  suilii'ient  supply  of  manure  there  can  be  no  great  success 
in  truck  farming,  nor  indeed,  unless  under  very  i)eculiar  circumstances, 
in  any  other  branch  of  agriculture.  Market  gardening  requires  its  more 
liberal  use  than  any  other  kind  of  husbandry.  Xo  satisfactory  crops 
of  vegetables,  either  in  quality  or  in  bulk,  can  ever  be  expected,  how- 
ever favorable  all  other  conditions  might  be,  without  being  well  ma- 
nured. There  is  no  laild  in  the  United  States,  however  fertile  in  its 
natural  state,  that  would  not  pioduce  more  and  better  vegetables  with 
liberal  manuring  than  without  it;  indeed,  land  that  might  pay  for  culti- 
vation without  it  would  most  deserve  a  liberal  supply.  The  progressive 
truck  farmer,  tlu^refore,  should  never  allow  himself  to  be  restrictCKl  in 
its  use  by  a  short  supply.  When  location,  want  of  facilities  for  pro- 
curing a  suHicien(*y  of  stable  manure,  or  inadequacy  of  stock  to  secure 
enougli  barn  yard  manure  irom  its  dro])i>ings,  confines  the  farmer  to  an 
economical  use  of  maimre,  recourse  must  be  had  to  commercial  ferti- 
lizers and  to  the  agent  hereafter  to  be  mentioned. 

If  the  manure  be  a  complete  one,  like  stable  manure,  containing  all 
the  eh^nents  of  i)]antl<)od  in  beneficial  relative  quantity,  with  none  in 
dangerous  excess  (as  might  occur  with  too  much  common  salt,  or  in  low 
grade  kainit,  too  much  dangerous  chloride  of  magnesium,  for  instance), 
if  tlie  land  be  well  stocked  with  hui|ius  and  be  in  excellent  agricultural 
(jimdit  ion,  there  is  little  risk  of  the  Southern  truck  farmer  applying  such 
heavy  doses  to  his  land  as  to  endanger  his  crops.  The  soil  has  hereto- 
fore* i)een  subjected  too  long  to  homoiopathic  treatment  for  any  fears  to 
be  entertained  on  that  score. 

The  truck  farmer  aims  to  stimulate  his  crops  to  rapid  growth.  They 
are  all  of  earlier  maturity  than  those  of  the  grain  or  cotton  planter, 
lie  is  therefore  compelled  not  only  to  use  a  much  larger  quantity'  of 
l)laut-food  in  his  manurial  applications  than  his  crops  can  possibly  take 
u]),  but  his  fertilizers  must  act  quickly.  He  wants  no  permanent  ma- 
nures, but  active,  soluble  ones. 

In  New  Jersey  and  on  Long  Island  the  market  gardeners  apply  from  70 
to  Si)  tons  of  stable-manure  to  their  early  cabbages  per  acre,  and,  as  the 
I)Iants  are  set  much  closer  and  are  much  more  sure  to  head  nniveiRally 
than  at  the  South,  a  yield  of  50  tons  to  the  acre  is  not  an  excessive  es- 
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timate.  Below  will  be  foand  a  table  gi^Dg  the  chemical  constituents 
of  75  tons  of  stable  manare  and  of  50  tons  of  cabbages,  from  which  may 
be  seen  that  the  demands  of  such  a  crop  are  far  short  of  the  quantities 
of  plant-food  contained  in  the  manure : 


CoDstituaiU. 


Nltrof^en 

Potaah 

Phosphoric  aoid 

So<la I 

Lime .'. 

Magnesia 


75  tons 

fresh  stable 

manure. 


Pounds. 
820 
795 
420 
150 
315 
210 


50  tons 
cabbages. 


Poundi. 


240 
630 
140 
90 
310 

eo 


The  kind  of  vegetable  and  closeness  of  the  stand  will  usually  deter- 
mine the  quantity  to  be  applied ;  it  has,  however,  become  proverbial 
with  the  market  gardener  that  "  the  last  load  pays  best.'' 

For  all  close  crops,  like  cabbage  and  potatoes,  requiring  liberal  ferti- 
lizing, at  least  a  part  of  the  manure  should  be  broadcasted.  The  most 
successful  truck  farmers  in  the  vicinity  of  Savannah,  operating  on  an  ex- 
tensive scale,  broadcast  for  these  crops  about  twenty  loads  of  30  bushels 
each,  using  the  Kemp  &  Burpee  spreader,  and  an  additional  twenty 
loads  in  the  drill,  supplementing  the  latter  with  either  700  pounds  best 
Peruvian  guano,  or  half  a  ton  of  fish  scrap  per  acre.  This  rich,  moist, 
fermented  manure,  sometimes  mixed  with  night  soil,  must  weigh  about 
45  pounds  per  bushel,  or  1,350  pounds  per  load,  which  would  aggregate 
27  tons  of  supplemented  stable  manure  per  acfe.  Neither  in  the  appli- 
cation of  manures,  nor  in  any  of  his  other  operations,  should  the  intelli- 
gent member  of  any  branch  of  agriculture  be  empirical.  The  physical 
nature  of  his  soil,  and  the  i)eculiar  root  growth  of  any  special  crop,  must 
govern  him  more  than  other  considerations.  As  stated  in  the  paragraph 
on  soils,  manure  may  be  applied  deeper  in  light  than  in  heavy  land.  The 
general  farmer  will  not  manure  his  surface-rooted  small  grain  and  his  tap- 
rooted  cotton  (which  also  makes  deep  lateral  roots  12  feet  long)  in  the 
same  manner,  nor  should  the  truck  farmer,  on  land  of  identical  physical 
character,  do  so  with  his  radishes  or  snap-beans,  and  his  cabbages.  No 
rule  then  will  suit  all  cases.  Generally  it  is  advisable,  however,  what- 
ever be  the  nature  of  the  soil,  to  place  at  least  a  part  of  the  manure 
where  the  roots  of  the  plant  in  its  first  stages  of  growth  may  reach  it, 
in  order  that  it  may  acquire  a  youthful  vigorous  start.  Manure  may  be 
placed  more  deeply  for  tap-rooted  plants  than  for  such  whose  roots 
ramify  through  the  soil  near  the  surface  but  do  not  penetrate  it  deeply. 

Plants  growing  through  the  heat  of  midsummer  are  apt  to  send  their 
roots  deeper  into  the  soU  than  those  confined  to  an  early  season ;  but 
the  crops  of  the  track  farmer,  with  the  exception  of  the  watermelon — and 
that  delights  in  heat  and  comparative  dryness — are  all  of  early  maturity. 

Many  tnu^k  farmers  are  now  adopting  the  plan  of  dividing  the  manur- 
ing, and  claim  advantages  for  the  new  method.  They  apply  stable  ma- 
nure in  the  drill,  and  during  growth,  when  the  plant  most  needs  stimu- 
hitiu^s  using  an  easily  soluble  ammouiated  commercial  fertilizer  on  each 
side  of  tlie  rows.  It  is  either  applied  on  the  surface  and  hoed  in,  or  most 
fieiiuently  the  crop  is  barred  off  and  the  fertilizer  deposited  in  the  fur- 
rows, lu  an  essay  like  this  space  will  not  permit  a  dissertation  on  all 
the  various  manures  and  fertilizers  which  may  be  utilized  in  truck 
farming. 
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A  few  remarks  npon  tbe  oimwhicb  mnst  always  chiefly  bo  relied  apon 
evur.whore  in  market,  pardoning,  Htabic  manure;  afowuitou  that  grand 
iiiiitoriiil  ill  irhidi  tliu  lucky  Soiiih  leads  the  worlii  in  its  fortunate  iwsHee- 
siun,  cotton  sci  il ;  nr.il  a  lew  oti  groeii  manuring  witL  thu  cow  pea  will 
liavu  to  snlljco. 

Stable  maiiiiro  may  be  oonsitlered  a  complete  rertiliscr.  It  contains, 
when  fermented,  iill  tbc  olemeuts  of  i>]ant  food  in  available  form,  Tbv 
litter,  or  bedding,  ^vllcn  ik'tNiyed,  supplies  hiimns.  Xo  other  maiiniv  is 
80  well  ndiipted  to  alter  and  improve  the  phymoal  eouditiou  of  tcaacioiiK 
Koils,  nor,  when  decayed,  snits  one  of  a  sandy  ehanicter  better.  All  or- 
CMuic  manures  to  be  inoiuptly  efficacious,  whether  applied  to  light  or 
hwivy  «i>il,  should,  at  least,  be  partially  decomposed,  in  order  that  tlie 
fertilizing  eleiiuMits  miiy  be  in  a  more  soluble  or  available  form.  Fi'csli 
or  green  manure,  however,  is  better  adapted  to  heavy  than  to  sandy  BoiL 

Cotnposilian  offrteh  and  itcompottd  itable  tnnniin. 


BUUd  iwnura 

BtJible   luauiiTV,    fliodi 

■ttfytnlted 

SUbl*  RiiiiiiUD.tlionm; 

lyivtiiid 


There  is  eonsiderable  loss  from  exposure  of  the  oiBDnrebcapto  rains, 
partienlaily  to  tiio  liea\7  showers  of  the  South,  but  it  is  rarely  posBible 
for  the  truck  farmer  to  keep  the  large  quantity  he  requires  undercover. 
The  following  table  is  from  Dr.Voelcker,  of  the  Royal  Agricultural  Col- 
leiie  of  Cinncestei-.  There  was  but  a  small  loss  of  nitrogen  and  a  gain 
iu  tbe  .soluble  or<;iiui(;  matter,  some  of  the  insoluble  organic  matter  hav- 
ing becomu  soluble  in  the  course  of  fenuentatiou  during  the  flrat  six 
moiiln.-^  of  an  English  winter ;  but  in  our  Southern  climiite  the  proba- 
bilities are  that  ihu  duteriuratiou  would  eommeuce  earlier. 


CoHltnU  of  ajicap  of  tu 


\t  dijemi  periods  erpoted  U>  rain,  ifu. 


ContFDt*. 

PutopKo- 

Purnp 

*T>H1&. 

Potap 

^bSr^t 

Poundi. 

IB.  ono 

"i 

14.  S 
4S.1 

oundl. 

■1. 

MS 

1,3JJ 

204 

as 

F»mri. 

tsi 

i-mnifr 
•.WH 

MO 

T..1..  ninil^pulul.,..!,.. 

T..I..     ilWlrfllW^Mllic  U.WL« 

K.rtiil.:i-ii>inor»liii.;'tiT  

7K 

When  stable  (nanure  is  piled  loosely  and  the  air  has  ready  a 
ttic  interior  t'ermcntiitioii   ]>roeee(lK  rapidly.     Under  tbe  evoladon  of 
much  heat  tbe  muuure  "  lire  fangs"  and  there  is  much  loss  of  the  volatile 
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carbonate  of  ammonia,  which  is  prodnced  darinp^  fermentation.  It  is 
impracticable  for  the  truck  farmer  to  avoid  tbiij  by  turning  his  manure. 
Moisture  and  compacting  it  to  preclude  the  air  will  prevent  the  rapid 
fermentation  and  accompanying  loss.  The  trampling  of  hogs  may  be 
made  effective.  Extensive  truck  farmers,  located  favorably  near  large 
cities,  preserve  their  large  accumulations  from  this  danger  by  daily  de- 
posits of  i)artly  fluid  night  soil  upon  their  manure,  consider.ibly  aug- 
menting its  value.  The  wagons  are  driven  over  the  pile  and  the  fre- 
()ucnt  delivery  tends  to  compact  it.  A  recent  city  ordinance  prohibits 
the  deposit  of  night  soil  within  3  miles  of  the  city  limits  of  Savannah ; 
tbus  the  nearer  and  otherwise  more  favorably  located  farmers  are  de- 
barred from  tliis  source  of  manure.  Gardeners  near  cities,  who  collect 
large  quantities  of  stable  manure  by  daily  accumulations,  rarely  place 
more  than  four  hundred  wagon-loads  in  a  single  pile,  but  prefer  to  have 
it  deposited  in  suitable  quantities  upon  the  headlands  of  each  field, 
where  it  may  be  convenient  for  application.  By  covering  each  pile, 
when  finished  and  practicable,  to  the  thickness  of  several  inches  with 
soil,  too  rapid  fermentation  by  exclusion  of  air  would  be  prevented,  and 
any  volatile  and  escaping  ammonia  would  be  absorbed  by  the  covering 
earth.  The  truck  farmers  located  remotely  from  the  cities  may  augment 
their  manure  piles  by  composting  it  with  muck,  frequently  much  richer 
in  nitrogen  than  the  best  stable  manure,  woods,  earth,  or  good  garden 
soil,  thus  preventing  a  too  rapid  fermentation ;  or  they  may  use  their 
smaller  stock  of  stable  manure  as  a  basis  for  compost  heaps  of  every 
possible  material  which  can,  after  decay,  form  plant-food.  It  will  induce 
and  sustain  the  fermentation  so  necessary  to  break  down  these  crude 
vegetable  materials  in  order  that  their  elements  may  become  available. 
The  manurial  value  of  the  excrements  of  all  animals  will  depend  upon 
the  constituents  of  their  feed.  A  horse  fed  on  com  or  oats  and  good 
hay,  will  void  better  manure  than  one  fed  on  straw.  Block  estimated 
that  a  horse  will  void  172  pounds  fresh  dung  if  fed  on  100  x>onnds  of  hay. 
204  pounds  when  fed  on  100  pounds  of  oats,  and  only  43  x>ouud8  if  fed 
on  100  pounds  of  grass.  A  single  horse,  if  well  fed,  voids  about 
12,000  pounds  of  solid  dung,  and  3,000  pounds  of  urine  annually.  John- 
son found  that  the  manure  of  the  hoi*se-car  stables  in  New  York  con- 
tained 0.53  per  cent,  of  nitrogen.  If  two-thirds  of  both  the  solid  and 
liquid  excrements  were  saved  during  the  year  there  would  remain  for 
each  horse  5  tons  of  manure  containing  53  pounds  of  nitrogen.  Accord- 
ing to  the  analysis  of  Dr.  Emil  Wolff  5  tons  of  stable  manure  contains 
58  pounds  of  nitrogen. 

Below  is  a  table,  according  to  Professor  Wolff,  showing  the  amount 
of  nitrogen,  phosphoric  acid,  and  potai^  in  1  ton  ox  the  fresh  dung  and 
fresh  urine  of  different  domestic  animals : 


One  ton  frcsli  dung. 

One  ton  fresh  nrino. 

Animals. 

Nitrogen. 

Phosphoric 
acid. 

Potash. 

Nitrogen. 

Phospborio 
acid. 

Potash. 

Ilorso 

Pounds. 

8.8 

5.8 

11.0 

12.0 

Pounds. 
7.0 
3.4 
6.2 
&2 

Poundii. 
7.0 
2.0 
3.0 
5.2 

Pounds. 
31.0 
1L6 
39.0 

Pounds. 

Pounds, 
no  0 

Cow 

I)  8 

Sheep... 

0.2 
L4 

4\,  •* 

Swine 

ifi.  fi 

Mean ................. 

9.4 

6.2 

4.3 

22.5 

a4 

25.4 

38  AG— '85 
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With  stable  manure,  as  with  every  other  commodityi  the  demand 
^overus  the  price.  When  I  commenced  trnck  farming,  in  1856,  it  could 
be  had  at  some  of  the  public  stables  for  the  hauling.  Two  years  afU^- 
wards  I  paid  $100  by  the  year  for  all  the  manure  from  the  largest  livery 
stable.  At  present  it  costs  at  the  stables  in  Savannah  25  cents  i)er 
dump-cart  load  and  50  cents  for  a  two-horse  load,  thrown  in  without 
packing,  or  it  is  contracted  for  by  the  year  at  the  rate  of  4^  cents  per 
wagon-load. 

At  Norfolk,  where  so  much  is  required,  recourse  must  be  had  to  dis- 
tant points,  and  it  is  brought  in  scliooners  from  New  York,  Baltimore, 
and  Washington,  costing  by  the  cargo  sometimes  $1.50  per  load  of  'JO 
bushels.  A  bushel  of  green  manure,  as  it  comes  with  the  straw,  &c., 
from  the  stable, weighs  about  28  or  30  pounds.  Delivered  at  Norfolk,  u 
ton  would,  therefore,  cost  about  $5.  The  Norfolk  truck  farmers,  how- 
ever, use  large  quantities  of  the  best  Peruvian  guano. 

According  to  figures  given  in  the  appendix  to  Harris's  Talks  on  Ma- 
nures, to  which  valuable  work  I  am  indebted  for  several  of  these  data, 
the  price  of  stable  manure  in  Philadelphia  is  $9  to  810  by  retail,  or  $7  to 
88  by  annual  contract  for  four-horse  wagon-loads  of  2J  to  3J  tons.  At 
this  rate  the  highest  price  is  $4  per  ton.  In  New  York  City  the  aver- 
age cost  is  $3  per  horse,  and  it  is  delivered  on  cars  or  vessel  at  80  cents 
per  tub  of  14  bushels.  Mr.  Peter  Henderson  says,  if  stable  manure  can 
be  laid  on  the  ground  at  $3  per  ton,  it  is  cheaper  than  commercial  ferti- 
lizers of  any  kind  at  their  usual  rates.  These  comparisons  of  the  cost 
of  stable  manure  at  various  chief  points  of  market- gardening  show,  not 
only  that  the  truck  farmers  of  Norfolk  probably  pay  a  higher  rate  for 
it  than  any  tillers  of  the  soil  in  the  United  States,  but  also  how  indis- 
pensable to  success  it  is  there  considered. 

COTTON  SEED. 

As  the  most  indispensable  requirement  for  the  commencement  of  civil- 
ization of  a  people  has  been  a  fertile  soil,  it  ought  to  follow  that  a 
people  possessing,  in  a  product  of  agriculture — from  a  source,  therefore, 
inexhaustible — the  most  valuable  fertilizing  material,  should  bo  capable 
of  the  greatest  progress.  It  is  well  said,  ^Hhe  more  manure  the  more 
crop,^but  to  no  country  can  the  reverse  of  the  saying,  "the  more  crop  the 
more  manure,"  be  applied  with  as  much  force  as  to  these  United  States 
of  America.  No  crop  is  less  exhaustive  of  the  fertility  of  the  soil  t^u 
cotton,  and  none  yields,  as  a  secondary  product,  a  material  so  valuable 
and  so  rich  in  all  the  elements  of  plant-food  as  cotton  seed.  It  natu- 
rally follows,  however,  that  as  these  valuable  elements  contained  in 
this  estimable  product  must  have  been  derived  from  the  soil,  it  devolves 
upon  every  patriotic,  intelligent,  and  economic  Southern  farmer  to  see 
to  it  that  they  be  returned  to  it  in  order  to  prevent  the  exhaustion  of 
its  fertility.  Chemists  have  demonstrated  by  analyses,  and  farmers 
have  corroborated  the  fact,  that  it  is  the  most  concentrated  food  for 
stock  known,  and  after  having  been  fed  to  animals,  that  the  manure  is 
richer  in  fertilizing  matter  than  that  resulting  from  any  other  food. 
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Below  is  a  table  by  Sir  J.  B.  Lawes,  showing  the  amount  of  phosphdric 
acid,  i)otash,  and  nitrogen  in  variooH  foods,  and  the  comparative  value 
of  the  resulting  manure: 


Food. 


Cotton-M«d  e&ke 
Linseed  cake  .... 

Kapo  cake 

Beans 

Peas 

Corn-meal 

Wheat 

Oats 

Wheat  bran  ..... 

Clover  hay 

Meadow  hay..... 
WheAt  straw  .... 

Oat  straw 

Rutabagas 

Common  turnips 
Irish  potatoes 


Total 

dry  mat* 

ter. 


PereaU. 
88.0 
88.0 
89.0 
84.0 
84.5 
8K.0 
R&O 
8G.0 
86l0 
84.0 
84.0 
84.0 
88.0 
ILO 
&0 
M.0 


Total 

mineral 

matter 

(Mb). 


Ptretnt 
8.00 
7.00 
&00 
8.00 
2.40 
L30 
L70 
2.85 
0.80 
7.50 
0.00 
5.00 
5.50 
0.88 
0.88 
LOO 


Photphoric 
acid  reck* 

oned  a« 
phosphate 

of  lime. 


PfTMnt 
7.00 
4.03 
5.75 
2.20 
1.84 
1.13 
1.87 
1.17 
7.05 
1.25 
0.88 
0.55 
0.48 
a  18 
0.11 
0.82 


Potash. 

• 

Kitrogen. 

Pereent 

Percent 

8.12 

&50 

L85 

4.75 

L78 

5.00 

1.27 

4.00 

0.96 

3.40 

0.35 

1.80 

0.50 

i.eo 

0.50 

2.00 

1.45 

2.55 

L80 

2.50 

L50 

1.50 

0.85 

0.60 

0.93 

0.60 

0.18 

0.22 

0.29 

0.18 

0.43 

0.85 

Value  of 

manure 

from  1  ton 

(2,000 

pounds)  of 

feed. 


$27  86 
19  72 
21  01 
15  75 
13  88 

8 

7 

7 


65 
08 
70 
14  59 
9  64 


C 
2 
2 
0 
0 
1 


43 
68 
90 
91 
86 
60 


It  is  of  course  not  claimed  that  under  all  circumstances  the  manure 
from  a  ton  of  cotton-seed  cake  is  worth  $27.86,  but  that  if.  the  manure 
resulting  from  a  ton  of  any  of  the  foods  named  be  as  stated,  titien  that 
resulting  from  a  ton  of  cotton  seed  is  worth  in  comparison  $27.86. 

Harris  SfTjs  the  manure  from  a  ton  of  undecorticated  cotton-seed  cake 
is  worth  $15.74  and  that  from  a  ton  of  cotton  seed  after  being  grouncl 
and  sifted,  by  which  about  8  per  cent,  of  husk  and  lint  was  removed, 
is  worth  813.25.  The  following  table  of  Dr.  Emil  Wolff  shows  how 
much  of  the  various  elements  contained  in  the  food  of  animals  is  re- 
tained in  their  organisms  and  how  much  is  voided  in  their  excrements. 

Of  100  pounds  of  dry  substance  in  the  food,  there  is  found  in  the  ex- 
crements : 


Dry  substance— 

Cow. 

Oz. 

Sheep. 

HOTM. 

MiMI. 

In  the  duni:.  ........••..••.••........•.••.•••..... 

PlMiMlf; 

88w0 
9.1 

PouMds. 

4&8 

6.8 

Potmde, 

46.9 

6.6 

Pamnde. 

42.0 

8.6 

Po>imde, 

43.1 

In  the  urine. ..•••.■•>•••••••■....•>. ••>■>■•••..••. 

6w8 

Total  drT  substance  in  the  mannre......... 

47.1 

5L4 

58.5 

4&6 

49.4 

Of  100  pounds  of  organic  substance  in  the  food  there  is  found  in  the 


cxcrenu'nis: 


OrgsiQic  siibiitdnce— 

Cow. 

Ox. 

Sheep. 

Horse. 

liean. 

In  tliedunjt 

Poundji.  ' 

G 

Poundt. 

43.9 

3.2 

Pounds. 

4h.t 

3.9 

Pounds. 

'M.2 

2.5 

Pounds. 
41.0 

In  the  iit  iuu 



..................................... 

3.9 

Total  oignniv  8ubi«taoce  in  manure. 


42.5 


47.1 


49.5 


40.7 


44.9 
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Of  100  pounds  of  miueral  matter  in  the  food  there  is  found  in  the 
excrements: 


Mineral  matter- 

Cow. 

Os. 

Slicop. 

1 
Horse. 

Monii. 

In  the  dnnir. ................... ..■■«■■■■•••««>>••. 

PoundM, 
53.0 
43.1 

Pounds. 
70.8 
48.7 

Pounds. 
C3.2 
40.3 

Pounds. 
85.0 
16.3 

Poundt. 
CB.4 

In  the  nrine........ ..........  .•...«■■■•■■•■•.•.... 

as.1 

Total  mfnAral  niAtier  in  niAniir6-  r-i.... ...... 

07.0 

117.5 

103.6 

10L9 

ioa.5 

To  the  mineral  matter  in  the  water  drank  by  the  animals  is  dae  the 
excess  of  mineral  matter  over  100  pounds. 

Of  100  pounds  of  nitrogen  in  the  food  there  is  found  in  the  excre- 
ments: 


Kitrogen— 

Cow. 

Ox. 

Sheep. 

XXorse. 

If  can. 

In  thft  dnncf ..........................a........ 

Pounds. 
45.5 
18.3 

Pounds. 
51.0 
8&0 

Pounds. 
43.7 
51.8 

Pounds. 
&G.1 
27.8 

Pounds, 
49l1 

Tn  t>iA  nrfnA 

34  0 

Totftl  filtrofnii  In  mannro  .......'■.>.>....... 

63.8 

8S.0 

95.5 

83.4 

811 

The  table  shows  at  a  glance  what  a  small  proportion  of  the  most  im- 
])ortant  ingredient,  nitrogen,  is  retained  by  the  different  animalS|  and 
therefore  how  valuable  the  manure  of  his  domestic  animals  most  be  to 
the  farmer  generally,  when  fed  on  material  so  rich  as  cotton-seed  meal, 
sheep  extracting  only  1  in  every  22  pounds.  The  percentages  of  nitro- 
gen thus  taken  up  by  the  cow,  ox.  sheep,  and  horse  are,  respectively, 
36.2, 10.4,  4.5,  and  16.G.  But  cotton  seed  not  only  produces  the  most 
valuable  animal  manure;  it  is  itself  one  of  the  most  excellent  fertiliz- 
ers in  existence,  ^he  merchantable  meal  of  the  oil-mills  may  bo  used 
to  advantage  by  the  truck  farmers  in  the  vicinity  of  cities  to  supple- 
ment their  stable  manure  instead  of  Peruvian  guano.  As  a  soluble  au- 
moniacal  fertilizer  for  this  purpose,  in  quantity  sufficient  to  effect  the 
same  result,  cotton-seed  meal  is  much  cheaper  than  Peruvian  guano  at 
present  prices  and  of  present  quality. 

Truck  farmers  remote  from  a  sufficient  supply  of  stable  manure,  and 
without  enough  stock,  can  provide  themselves  with  the  best  possible 
substitute  by  composting  cotton-seed  meal  with  muck,  woods,  earth,  or 
any  other  vegetable  matter.  An  addition  of  acid  phosphate  and  kaiuit 
may  sometimes  be  advisable. 

Finally,  if  the  soil  be  sufficiently  supplied  with  decaying  vegetable 
matter  by  the  use  of  muck,  &c.,  or  the  practice  of  green  manuring,  cot 
ton-seed  meal  may  be  profitably  used  alone,  or  in  conjunction  with  add 
phosphate  of  lime  and  kainit  in  the  proportions  (as  advised  by  Professor 
White,  the  able  State  chemist)  of  meal,  500  pounds ;  phosphate  of  lime, 
1,250  pounds ;  kainit,  250  pounds.  If,  however,  applied  in  the  drill  iu 
its  fresh  state  in  any  considerable  quantity  sufficient  time  should  elai)se 
for  the  most  active  process  of  decomposition  to  have  passed  before  cither 
seed  are  sown  or  plants  put  out,  or  injurj^  will  surely  ensue,  if  the  former 
with  its  radicle,  or  the  roots  of  tiie  latter,  come  in  contact  with  the  fer- 
menting fertilizer.  The  same  caution  should  be  observed  in  case  of  fish 
scrap  or  any  such  organic  ammoniacal  manure. 

(Jnder  no  circumstances  should  the  whole  seed,  whether  green  or  dead, 
whether  fresh  or  fermented,  be  used  as  a  fertilizer  by  any  intelligent 
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Soutbem  agricoltarist,  be  he  cotton-planter,  grain-grower,  or  track 
farmer,  nor  shonld  even  the  crashed  seed  nnless  the  oil  has  been  ex- 
tracted. It  woald  not  only  be  a  shameful  waste,  bat  the  valaable  oil, 
so  far  from  being  of  the  least  benefit  as  vegetable  food,  actnally  re- 
tards decomposition  of  the  albuminoids  supplying  nitrogen,  and  tem- 
porarily deteriorates  the  agricultural  condition  (^the  soil. 

From  September  1, 1884,  to  July  31, 1885,  there  were  exported  to  for- 
eign ports  90,154  tons  of  cotton-seed  meal  and  cake,  estimating  the  bag  at 
2U0  pounds,  and  coastwise  5,797  tons,  most  of  which  also  went  to  foreign 
ports  via  ^ew  York,  and  were  lost  to  the  South.  Allowing  one-fourth 
to  have  remained  in  the  United  States  we  have,  together.  94,502  tons  of 
cotton  seed  meal  exported  from  New  Orleans  alone,  involving  a  loss  to 
the  fertility  of  the  South  of  12,285,260  pounds  of  nitrogen,  without 
probably  any  considerable  compensation  to  the  soil  for  the  improving 
process. 

The  planter  who  uses  his  seed  without  prior  extraction  of  the  oil  as 
manure  buries  with  each  bushel  from  15  cents  to  20  cents  of  cash.  Is 
cotton  planting  an  industry  so  prosperous  as  to  afford  such  enormous 
waste  ? 

The  planter's  remedy  will  be  either  to  feed  his  seed  and  use  the  ma- 
nure, to  exchange  his  seed  at  the  mills  for  meal,  or,  better  stilK  to  es- 
tablish neighborhood  mills,  even  if  the  oil  be  not  so  perfectly  extracted, 
and  secure  both  profits. 

ORSEN  HANTJRINO. 

Many  of  the  crops  of  the  truck  farmer  will  not  prosper  on  poor  soU, 
however  it  may  be  locally  fertilized  in  the  hill  or  driU,  the  long  roots 
soon  passing  beyond  the  manurial  effect  of  the  application.  This  ap- 
plies notably  to  Irish  potatoes  and  cabbages.  As  truck  farmers  at  a 
distance  from  cities  are  prevented  by  a  limited  supply  from  broadcast- 
lug  their  manure,  the  readiest,  cheapest,  quickest,  and  most  eflicacious 
mode  of  imparting  this  general  fertility  is  green  manuring.  It  could. 
however,  be  profitably  practiced  irrespective  of  the  supply  of  any  kina 
of  manure.  By  nsiug  green  manure  in  conjunction  witih  cotton  seed, 
acid  phosphate  of  lime  and  potash,  truck  farmers,  without  a  supply  of 
stable  manure,  enjoy  better  chances  of  success  than  by  any  other  system 
they  could  adopt. 

Although  organic  matter  in  the  soU  is  not  considered  indispensably 
necessary  to  supply  carbonic  acid  to  crops,  its  decay,  when  present,  fur- 
nishes it  to  vegetation  more  quickly  than  it  could  be  commanded  other- 
wise. The  benefits  to  the  soil  from  the  presence  of  humus  is  not,  how- 
ever, confined  to  the  mere  conveyance  of  its  inherent  elements  of  fertil- 
ity, for  its  physical  influences  are  probably  even  of  more  importance. 

Decomposition  commences  in  all  organic  substances  as  soon  as  life  is 
extinct,  and  the  richer  these  substances  are  in  the  albuminoids  con- 
taining nitrogen,  the  more  rapid  will  be  the  process,  and  the  more  vala- 
able the  products  for  the  growth  of  vegetation.  All  green,  succulent 
plants  ferment  readily  and  rapidly,  hence  the  advantoge  of  plowing 
under  vegetation  in  its  green  state,  if  the  land  is  wanted  for  a  crop  soon 
afterwards.  Dry  vegetable  matter,  containing  hard,  woody  fiber,  de- 
cays more  slowly. 

The  leguminous  plants  are  not  only  richer  in  albuminoids,  and  there- 
fore best  adapted  for  green  manuring,  but  also  in  the  other  two  chief 
fertilizing  ingredients,  phosphoric  acid  and  potash,  than  any  other 
family  of  plants.  At  the  North  and  in  all  cool  countries  clover  has 
always  had  the  preference  for  this  purpose,  but  at  the  South  the  cow- 
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pea  is  a  most  valuable  siibstitnto.  In  one  respect,  that  of  flonrishiD^ 
ill  soil  too  puor  to  x)roduce  a  crop  of  clover,  it  has  tlie  advaDtag;e  of  the 
latter.  It  is  uot  only  through  the  growth  above  groand  that  a  f;reeii 
crop  improves  and  enriches  the  soil,  but  also  through  the  roots.  It  lias 
been  estimated  that  after  the  removal  of  a  crop  of  clover  and  other 
plants,  there  remained  in  the  soil  the  amount  of  root8  shown  below: 

Table  showing  the  quantity  ofrootn  left  in  the  fironnd  nffer  harvesting  the  crops ;  also  the 

amount  of  ninofjen  uhd  ash. 


I^oots  of— 


Lnrtfme 

lU-il  clover 

K.ve 

SwMUh  clover 

Onm 

Lnpiae 

Wheat 

English  peaA 

Barley 


Stubble 
and  roots 
(dry),  per 
acre,  to  a 
doi>th  of 
10^  iuchea. 


NitroceTi. 
per  acre. 


I    AMti  free 
i  from  car* 
j  botiic  acid, 
per  acre. 


Poundt 
9.  G78. 1 
^921.0 
.'),264  G 
5,004.3 
:<,H3I.O 
.1, 520. 0 
8,476.0 
3,222.5 
1.091.4 


Pounds. 

]8a.4 

191.6 

C5.3 

103.3 

'JU.0 

Hi  2 

23.5 

S.'i.O 

318 


Pintndt. 
1.201. 6 
1.919.9 
1,747.8 

974.8 
1.444.7 

550.0 
1.06a8 

670.7 

391.1 


Analysis  of  the 

ash  of  the  rootti  in  the  table  above 

Roots  of-^ 

Lime. 

Mag. 
tieaift. 

Potash. 

Sods. 

Snlphorio 
acid. 

Phospho- 
tioscid. 

197.7 
202.9 
73.2 
186.1 
85.5 
R0.5 
76.7 
71.7 
42.2 

24.2 

48.4 
14.3 
17.0 
11.2 
11.2 
10. 1 
11.0 
5.6 

36.7 
58.8 
81.2 
25.9 
24.8 
16.5 
28.4 
11.2 
9.5 

ML4 

sac 

43.8 
5.7 

l&O 
8.5 

11.0 
7.0 
3.6 

18LT 
2&1 
1L8 
112 

r.8 

7.0 
7.4 
14 

15 

SIS 

Red  clover 

74.  S 

Rve 

14.4 

Swedish  clover  ........••........' 

SI  S 

Oats • 

210 

LuiiiDe  ................................. 

118 

Wheat 

11.  S 

English neas .^....  . 

U.S 

Bto-lev 

ILl 

A  crop  of  cow-peas  would  probably  have  a  similar  aoieiint  of  roots 
and  24  tons  of  tops  in  the  green  state. 

The  following  analyses  were  made  by  Prof.  A.  B.  Le  Doux,  as  chemist 
of  the  State  board  of  agncnlture  of  North  Carolina : 

Analysis  of  green  cow-pea  vines. 


Constitnents. 

Percent! 

Constltoents. 

• 

PWOMlt 

"Water 

72.87 

Cellulose .•....••.•........ 

1157 

iSnh 

2.00 

1.85 

1 

Fat 

0.21- 

Albuminoids.. .......................... 

Carbohvdratos «.  •••..«..•  ........ 

7.88 

Analysis  of  the  ash  of  cow-pea  vines. 

Constitaents. 

Per  cent 

Constltneiits. 

P«e«t. 

Ash 

2.00 
14.80 
2:i.  29 

6.74 
22.67 

128 

Sulohuric  acid .....>••••■>........ 

SlSS 

Potash  ................................. 

Silica 

1  oi 

Soda 

Chlorine .•..••..•••.•••••• 

lis 

Mafitaeaia ............................... 

Oxide  of  iron ••••..•......■••..... 

TlMft. 

Lime ...■■■.••.■■.«.>■■..... 

Carbonic  acid... ...... ......  •••........ 

11.  fS 

Phoephorlo  sold 
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Reduced  to  weight,  1  ton  of  firesh  cow-pea  vines  contains : 


CoDstitnents. 


Wnlor 

I'oliivli 

S(Hltt 

l^Iainiesia 

Linitt 

PhQ!*phoric  acid 
Sulpburic  acid.. 

Silica 

Chlorino 


Pounds. 


1.456.20 
5.92 
9.32 
2.70 
9.03 
3.72 
0.94* 
0.42 
0.08 


ConstitnenU. 


ronndn. 


Carbonic  acid 

AlbniDinoids  (containing  nitrogen,  7.12 

pounds) 

Cellulose 

Fat 

Carbohydrates 


7.8J? 

37.00 

30.^.  40 

4  2U 

156.20 


2,000.00 


Before  enumerating  the  benefits  to  the  soil  itself  from  the  ultimately 
resulting  humus,  those  must  be  mentioned  accruing  to  it  from  the  dense 
shade  of  a  mass  of  growing  cow-pea  vines,  and  from  their  action  after- 
wards during  the  process  of  fermentation  and  decay  beneath  its  surface. 

Boussiugault  examined  snow  which  had  remained  on  the  soil  of  a  gar- 
den for  thirty-six  hours  and  that  which  had  just  fallen  upon  an  adjoin- 
ing stone  terrace.  The  former  contained  ten  times  as  much  ammonia 
as  the  latter,  the  mulch  of  snow  having  interrupted  and  absorbed  the 
ammoniacal  emanations  from  the  soil.  The  ammonia  of  the  soil  is  con- 
stantly  fluctuating.  In  dry  weather  it  rises,  dissolved  in  capillary 
water,  to  the  surface,  and  is  partly  lost  into  the  atmosphere  during  the 
process  of  evaporation,  especially  when  the  soil  is  bare  of  vegetation 
or  otherwise  is  uncovered.  In  wet  weather  it  is  washed  down  deeper 
into  the  soil,  but  fortunately  not  beyond  the  reach  of  roots,  as  generally 
below  6  feet  there  is  no  trace  of  it.  The  dense  covering  of  pea  vines 
acts  like  the  mulch  of  snow,  keeping  the  surface  moist  and  interrupt- 
ing the  evaporation  and  loss  of  ammonia. 

Sir  J.  B.  Lawes  examined  the  drain-water  at  Itothamsted  and  found 
that  it  took  from  a  field  kept  bare  of  vegetation  at  the  rate  of  40  x>ounds 
per  acre  per  annum ;  from  a  field  of  wheat  upon  which  no  weeds  grew 
after  the  harvest  25  pounds,  and  from  a  field  upon  which  grass  seed 
had  been  sown  with  the  wheat  and  continued  to  grow  in  the  stubble 
only  5  pounds. 

Pounde  of  nitrogen  washed  awajff  per  acre. 

Pounds. 

From  a  soil  without  vegetation • ....  40 

From  a  soil  with  wheat,  15  pounds  retained  by  wheat 25 

From  a  soil  with  wheat  ana  grasses,  15  pounds  retained  by  wheat,  25  pounds 

by  growing  grasses 5 

Having  analyzed  the  rain-water  that  had  fallen  at  Bothamsted  during 
the  period  of  the  experiment,  he  found  it  had  not  contained  as  much 
nitrogen  to  the  acre  as  was  discovered  in  the  drain- water. 

Tlie  fiict,  however,  of  greatest  importance  to  our  subject  of  green 
manuring  which  he  ascertained  was,  that  during  the  fjill  the  amount 
of  ammonia  carried  away  in  drain-water  was  greater  than  at  any  other 
time  of  the  year.  It  is  just  at  this  season  and  during  winter  that  the 
soil  of  the  truck,  as  well  as  other,  farmers  should  be  well  covered  with 
vegetation.  The  laud  of  the  truck  farmers  near  cities  is  so  well  ma- 
nured that  the  growth  of  grass  answers  this  purpose ;  but,  as  the  stub- 
ble decays  much  more  slowly  than  pea-vines,  plowed  under,  either  green 
or  dry,  the  latter  even  here  would  be  preferable  in  not  requiring  to  be 
plowed  under  so  early,  thus  giving  the  soil  the  benefit  of  a  longer  mulch. 

At  a  distance  from  towns,  however,  where  less  manure  having  been 
used,  the  surface  of  the  often  yet  unrenovated  soil  is  rarely  sufficiently 
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covered  with  vegetation,  lienco  the  very  great  importance  to  Sonthem 
liirniers  of  resorting  to  that  cheapest,  quickest,  and  best  method  of  im- 
proving poor  soil — green  mannring. 

The  dense  covering,  then,  of  pea-vines  shades  the  soil,  preventing 
the  escape  of  the  soluble  volatile  elements  of  fertility  with  the  vapor 
of  water.  It  renders  the  soil  mellow,  moist,  and  of  equable  tempeni- 
ture,  and,  as  a  secondary  matter,  prevents  the  growth  of  noxioiifi  weeds. 
The  stiite  of  moisture  under  the  shade  facilitates  the  disintegrating 
ellects  of  carbonic  acid  upon  the  constituents  of  the  soil,  preparin;: 
them  for  plant-food,  while  darkness  and  moisture  are  conducive  to  ni- 
trilication.  The  decaying  vegetable  matter  changes  the  physical  text- 
ures of  tenacious  clay,  rendering  it  more  pliable.  Humus  imparts  to 
tlie  soil,  more  or  less,  its  peculiar  characteristics,  increasing  the  porosity 
of  heavy  soils,  letting  in  air  and  letting  off  vapor,  and  moistening  dry, 
arid  ones  by  its  great  hygroscopic  or  water- vapor  imbibing  power. 
Finally,  ozone  can  only  form  nitrates  in  the  soil  when  organic  matter 
ha^  passed  into  the  comparatively  stable  condition  of  humus. 

The  question  of  turning  under  the  pea- vines  grecu  or  alter  they  have 
been  allowed  to  die  on  the  ground  is,  like  the  vexed. one  of  deep  or 
shallow  plowing,  governed  by  circumstances.  They  will  ferment  and 
decompose  more  rapidly  if  turned  under  green,  and  it  may  be  neces- 
sary, when  the  laud  is  needed  for  a  crop  as  soon  as  decay  may  have 
sufficiently  progressed,  to  permit  the  planting.  The  advantage  accru- 
ing to  the  land  by  the  longer  mulch  will  far  outweigh  any  possible  loss 
of  fertilizing  elements,  if  loss  there  be,  and,  besides,  the  plowing  under 
will  be  very  much  facilitated  by  the  previous  partial  decay  of  so  large 
a  mass  of  vegetation. 

When  the  turning  under  in  the  green  state  is  necessary,  the  vines,  if 
of  luxuriant  growth,  will  first  have  to  be  leveled  by  a  roller,  or  a  har- 
row reversed,  teeth  upturned,  and  a  large,  two-horse  or  sulky  xilow 
used  with  revolving  coulter  attached. 

HOT-BEDS  AND   GOLD  FRAMES. 

jSTot  even  as  far  north  as  Norfolk  is  "glass"  used  by  track  ffirmers 
for  the  regular  ''  forcing"  of  vegetables.  The  object  aimed  at  is  merely 
to  protect  young  plants  from  cold  and  inclement  weather  until  the  sea- 
son arrives  for  committing  them  safely  to  the  open  ground.  The  climate 
at  Norfolk  is  too  severe  to  admit  of  the  general  use  of  cold  frames  for 
tender  plants,  while  south  of  Savannah  bottom  heat  is  never  necessary, 
and  in  this  latitude  only  when  a  very  light,  warm,  sandy  soil,  and  a 
protected  locality  is  not  available.  During  an  experience  of  twetity- 
nine  years  I  have  never  had  to  resort  to  hot-beds  for  the  preservation 
of  tender  plants,  as  tomatoes,  egg-plants,  &c.,  never  having  lost  a  whole 
bed  by  cold.  More  careful  attention,  sound  glass,  well-fitting  sashes, 
and  tight  frames  are,  however,  indispensable,  when  cold  frames  in  lieu 
of  hot-beds  are  used,  but  the  plants  are  of  more  stocky  growth.  On  a 
colder  clay,  or  even  a  light  loam,  slight  bottom  heat  is  necessary  to 
carry  tender  plants  through  the  winter  months.  In  the  warmer  cHniate 
of  Florida  both  may  be  dispensed  with,  occasionally  a  slight  screen  of 
any  kind  only  being  required. 

Evaporation  and  radiation  of  h^at  into  space  at  night  are  the  moans 
of  preventing  the  accumulation  of  the  heat  of  the  sun  upon  the  earth, 
or  all  life  would  soon  be  extinct.  When  radiation  of  heat  atnight  cools 
the  surface  of  the  earth  to  a  lower  degree  than  the  surronnding  air,  its 
moisture  is  condensed  in  the  form  of  dew.    If  the  cooling  of  an  olgeot 
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l^rooeeds  safflciently  to  congeal  the  particles  of  coDdeused  water  into 
<nystals  of  ice,  we  have  white  or  hoar  frost,  which  cannot  occur  in  this 
latitude  unless  the  thermometer  falls  as  low  as  44^.  This  deposition 
of  the  vapor  of  water  from  the  air  is  of  vast  importance  to  vegetation 
Avht'ii  precipitated  upon  its  foliage  or  imbibed  by  the  hygroscopic 
l)ovver  of  the  well-tilled  soil.  If  a  screen  is  interposed  between  the  sky 
and  the  surface  of  the  earth  the  partial  prevention  of  cooling  of  an 
object  near  tbe  ground  is  due  to  the  reflection  of  heat  by  the  lower  sur- 
I'aco  of  tbe  screen  back  to  the  object.  The  gardener  avails  himself  of 
I  his  in  various  ways  to  screen  his  tender  plants  against  injury  from 
iVost.  !Nouc  can  occur  on  a  cloudy  night,  because  the  clouds  act  as 
screens  and  reflect  back  a  i>ortion  of  the  heat  they  receive  by  radiation. 
The  nearer  the  clouds  the  greater  the  protection.  Clouds  of  smoke  may  . 
be  utilized  upon  the  same  principle.  When  a  body  is  exposed  on  a 
clear  night  it«  cooling  will  partially  depend  upon  its  contact  with  bod- 
ies warmer  than  itself,  from  which  it  receives  heat  by  conduction. 
Bodies  thus  exposed  will  naturally  radiate  heat  in  a  windy  night  as  in 
a  calm  one,  but  the  motion  of  the  warmer  air,  however  slight,  conveys 
to  them  sulticient  heat  by  conduction  to  prevent  the  deposition  of  dew 
or  frost. 

In  freezing  or  anticipated  freezing  weather,  the  sash  must  be  put  on 
long  enough  before  sunset  to  warm  the  soil  and  couflne  a  quantity  of 
heated  air  within  the  frames ;  but  even  then  tJie  screen  of  glass  will 
often  not  be  sufficient  to  protect  even  as  hardy  plants  as  cauliflower  in 
cold  frames,  particularly  during  clear,  moon-lit  nights.  In  such  cases 
an  opaque  covering  for  the  glass,  as  board  shutters,  mats,  or  old  carpet- 
ing, will  be  necessary  completely  to  protect  against  the  effects  of  radia- 
tion. At  favorable  locations  to  procure  them  the  spreading  leaves  of 
the  large  palmetto  will  be  sufficient,  or  pine  straw  may  be  utilized. 

A  certain  degree  of  watchful  care  is  necessary  to  the  management  of 
plants  under  lass,  for,  bo  it  understood,  that  is  not  only  in  the  end  the 
best  but  the  cheapest  material /or  covering  hot-beds  and  cold  frames. 
[Should  a  substitute  in  any  case  be  desired,  common  cotton  cloth  ren- 
dered more  translucent  by  means  of  the  following  ingredients  may  be 
used :  1  quart  pale  linseed  oil,  4  ounces  rosin,  1  ounce  sugar  of  lead.  A 
little  of  the  oil  and  the  sugar  of  lead  should  be  ground  together,  then 
the  remainder  of  oil  and  tbe  rosin  melted  together  be  added,  and  the 
mixture  applied  warm  with  a  wide  brush].  To  produce  plants  of  a  vig- 
orous, healthy,  stocky  growth  is  the  object  aimed  at.  Too  much  light 
and  heat  will  produce  a  useless  spindling  growth ;  too  much  moisture 
and  heat  a  luxuriant  sappy  growth,  readily  succumbing  to  cold,  and 
from  too  much  moisture  and  deficient  light  the  plants  are  apt  to  damp 
off.  It  is  necessary  to  study  the  effects  of  these  agents  upon  plants  in  . 
hot-beds  and  cold  frames,  in  order  that  the  truckfarmer  may  apply  them 
in  harmonizing  proportions  towards  the  production  of  a  sturdy  vegeta- 
tion. It  must,  however,  be  constantly  borne  in  mind  that  retardation 
rather  than  accelleration  of  growth  is  the  object  in  view,  and  therefore 
the  glass  should  only  be  used  for  purposes  of  protection  from  cold  and 
too  much  rain. 

Plants  should  never  be  allowed  to  crowd  each  other  under  glass  to 
the  injury  of  all.  As  rarely  any  two  kinds  of  vegetables  require  the 
same  management,  difl'erent  species  should  not  be  planted  in  the  same 
frame  or  bed. 

Having  secured  a  supply  of  good  plants,  it  is  the  best  policy  of  the 
progressive  farmer  to  transfer  them  to  the  open  ground  as  early  as  the 
season  admits,  but,  after  being  transplanted,  it  will  hardly  ever  pay  the 
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truck  farmer  operating  on  an  extensive  scale  to  attempt  protecting 
them  from  frosts  subsequently.  He  should,  however,  never  fail  to 
hold  a  sufficiency  of  good  plants  in  reserve  to  supply  any  losses  or  to 
reset  the  whole  crop  if  necessary. 

It  is  advisable  that  the  truck  farmer  should  make  a  study  of  the 
phenomena  of  atmospheric  changes,  particularly  at  a  distance  from 
cities,  to  guide  him  in  the  management  of  his  hot^beds  and  in  the  putting 
out  of  his  plants  judiciously.  The  recent  regulation  of  the  United 
States  Signal  Service  ordering  the  hoisting  of  a  cold-wave  flag  at  the 
station  upon  an  expected  decrease  of  temperature  will  be  of  great  serv- 
ice to  truck  farmers  near  the  cities.  In  ^s  latitude  upon  the  Atlantic 
coast  a  rapid  fall  of  temperature  may  be  expected  in  winter  and  early 
spring  when,  after  a  warm  rain,  the  weather  clears  with  the  wind  from 
the  northwest.  A  clear  streak  in  the  northwestern  sky  near  the  horizon 
indicates  the  coming  change.  The  fall  of  temperature  under  such  cir- 
cumstances is  sometimes  very  great.  Thus,  after  a  warm  rain  at  1  p.  m., 
April  3, 1879,  the  thermometer  stood  here  (Wilmington  Island)  at  75^, 
but  it  fell  during  the  night  ensuing  36^,  giving  us  a  killing  frost  on  the 
morning  of  the  4th  with  the  mercury  at  39^. 

PAGEINa  AND  MARKETING. 

If  fruit  and  vegetables,  although  somewhat  inferior  in  quality,  are 
put  up  for  shipment  in  clean,  bright,  and  carefully  constructecl  packages, 
presenting  to  the  buyer  an  attractive  appearance,  they  are  very  apt  to 
command  better  prices  in  the  Northern  markets  than  abetter  quality  in 
less  inviting  packages.  Prime  quality,  then,  together  with  a  bright 
presentation  of  packages  will  be  certain,  under  other  fiaivorable  ciroum- 
stances,  to  secure  the  most  gratifying  returns.  In  proof  of  the  im- 
portance of  neatness  and  quality  I  may  mention  the  fact  that  during 
the  month  of  July,  when  tomatoes  have  long  been  in  season  from  Florida, 
Georgia,  and  from  Norfolk,  together  depressing  and  nearly  glutting  the 
markets,  so-called  one-third  bushel  crates  (capacity  in  the  clear  820 
cubic  inches,  dimensions  of  heads  5  by  8,  laths  22  inches)  from  Chicago 
have  sold  in  the  Northern  markets  at  $1.25,  while  Norfolk  bushel  crates 
were  quoted  at  from  50  cents  to  $1  per  crate.  The  difference  is  the  more 
striking  when  it  is  remembered  that  Chicago  is  more  than  twice  the 
distance  from  the  places  of  sale  than  Norfolk.  The  better  price  is,  there- 
fore, not  attributable  to  fresher  condition,  but  solely  to  selection  and 
careful  packing  in  regular  layers,  and  to  the  use  of  bright,  small  pack- 
ages. The  careful  truck  farmer,  desiring  his  mark  to  be  favorably 
known  in  market  so  as  to  insure  a  sale  of  his  produce  in  preference  to 
that  of  his  less  painstaking  competitor,  should  be  carefbl,  therefore, 
to  put  up  none  of  inferior  quality  or  unsoundness.  The  very  slightest 
speck  is  frequently  an  evidence  of  commencing  decay  or  overripeuess, 
and  should  condemn  the  fruit  or  vegetable.  A  barely  perceptible  taint 
to  the  packer  at  home  will  probably,  three  or  four  days  later,  become  an 
odious  blemish  to  the  purchaser.  A  single  rotting  vegetable  may  infect 
others  and  reduce  or  ruin  the  value  of  the  whole  package- 

If  vegetables  of  second  quality,  referring  to  size  and  not  to  sound- 
ness, are  supposed  to  be  worth  more  in  market  than  at  home,  then  the 
"culls''  or  "  seconds"  should  by  all  means  be  shipped  in  separate  pack- 
ages. If  packed  together  the  inferior  will  detract  from  the  market 
value  of  the  first  grade. 

The  matter  next  in  importance  is  so  to  fill  the  crate  or  barrel  that  it 
may  arrive  in  presence  of  the  buyer  as  near  full  as  the  shrinkage  of  the 


TRUCK  FARMINQ.  G03 

I  vegetable  will  admit  o£.  It  is  impossible,  for  instance,  so  to  fill 
i  witb  beaus  as  to  be  fUll  at  destination,  it  should,  however,  be 
in  miud  by  the  grower  that  these  bayers  cannot  be  imposed  upon 
J,  They  are  too  experienced  not  to  see  at  a  glance  what  degree 
)tiness  to  attribute  to  natural  shrinkage  and  what  to  careless 
ig.  If  crates  or  barrels  are  filled  in  a  heedless,  neglectful  manner, 
'  nailed  up,  and  hurriedly  dispatched,  the  probabilities  are  that 
s  will  be  unsatisfactory.  If  vacant  spaces  are  left  between  the 
its,  they  will  be  filled  by  the  shaking  down  in  transit.  Articles 
)  small  to  be  handled  singly  should  be  packed  so  carefully  as  to  be 
t  to  very  little  settling.  The  only  vegetables  at  present  generally 
for  the  Northern  markets  which  may  be  dumped  into  the  pack- 
nd  thoroughly  shaken  down  for  shipment  are  beans,  onions,  peas, 
)tatoes.  Cucumbers  are  frequently  so  treated,  but  not  with  pro- 
.  Whatever  the  vegetable,  the  contents  of  the  package  should  so 
up  beyond  its  level  as  to  require  some  force  to  press  on  the  head 
er.  A  slight  bruising  of  the  upper  layer  is  of  no  importance  when 
tire  contents  are  protected  from  abrasion  by  the  close  packing, 
irnicious  practice  of  "  deaconing,"  "  topping,"  or  placing  in  the 
layer  articles  of  better  quality,  and  in  the  lower  of  inferior  should 
countenanced  by  the  trade.  It  is  unfortunately  too  much  done, 
neither  more  nor  less  than  an  attempt  to  swindle.  If  every  one 
lips  a  package  so  filled  would  consider  that  his  mark  becomes  a 
ion  on  his  honesty,  he  would  shun  the  practice,  eventuating  in 
n  benefit,  for  the  mark  would  then  become  known  and  sought  in 
t. 

purposes  of  ventilation  the  laths  of  a  crate  should  be  as  far  apart 
size  and  character  of  the  special  vegetable  will  admit  of  without 
r  of  its  being  cut  or  indented  by  the  edges  of  the  laths.  With  the 
)urpose  in  view  holes  should  be  cut  both  in  the  head  and  sides  ot 
3,  and  none  but  clean,  sound,  round-hooped  ones  should  be  used, 
vegetables  only  as  are  sold  by  count,  as  radishes  per  bunch,  for 
ce,  may  be  packed  in  larger  sugar  barrels  or  the  smaller  flat- 
1  ^<  pony  "  barrels.  Crates  should  in  all  cases  be  constructed  with 
er  piece  to  secure  stability,  dividing  them  into  two  equal  parts, 
mensious  of  the  head  and  center  pieces  are  8  inches  by  14  inches 
le  length  of  the  laths  2  feet.  Unless  their  width  is  suited  to  the 
liar  vegetable  to  be  packed  it  may  become  troublesome  to  arrange 
er  width  of  the  interspaces.  For  tomatoes  and  cucumbers  they 
[  be  fully  2  inches  wide.  If  rectangular  packages  were  put  up  in 
:)iles  on  shipboard  there  could  be  no  access  of  air  to  alL  For  pur- 
of  ventilation,  then,  the  corners  of  cud  and  center  pieces  are  cut 
ring  them  an  octagonal  shape.  The  corners  should  be  about  half 
h  wider  than  the  laths  in  order  to  admit  air  when  piled.  Thecor- 
ro  not  removed  in  barrel  crates,  the  dimensions  of  these  being  11 
jy  30  inches.  If  the  crate  is  to  be  shaken  down  two  or  three  laths 
)sely  i)laced  over  the  bulging  contents  and  the  packer,  grasping 
nd  together  with  the  laths  to  prevent  jolting  out,  lifts  them  alter- 
,  allowing  each  to  come  to  the  floor  with  a  sudden  thump,  and 
recess  is  repeated  until  the  contents  are  thoroughly  settled.  The 
^es  should  be  plainly  and  neatly  marked  on  each  end,  all  old 
s  on  secondhand  barrels  having  been  completely  removed  with 
paper.  Sappy  pine  makes  a  lighter  crate  than  heart  wood ;  but 
made  of  unseasoned  lumber  the  bundles  should  be  opened  and  the 
lircd  and  dried  to  prevent  the  highly  objectionable  molding  which 
^ise  ensues. 
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After  having  sacceeded  in  producing  a  good  crop  it  is  as  important  to 
market  it  with  judgment.  An  article  may  command  a  macli  better  price 
at  one  place  than  at  another.  This  difference  even  applies  to  varieties 
of  the  same  vegetable.  It  is  therefore  advisable  to  learn  the  peculiari- 
ties of  each  market.  While  the  red  variety  of  the  sweet  potato  some- 
times brings  a  fair  price  in  Boston  it  will  hardly  pay  to  ship  any  other 
variety  than  the  yellow  Delaware,  or  Nansemond,  to  New  York.  There 
is  little  difference  between  the  two  in  Boston,  while  in  New  York  the 
white  onion  sells  better  than  the  red.  While  of  all  the  Eastern  markets 
If  ew  York,  not  only  in  consequence  of  its  own  large  population  and  of 
that  of  adjacent  important  cities,  but  also  in  consequence  of  its  being  a 
center  of  more  general  distribution  into  the  interior,  will  always  receive 
the  bulk  of  the  truck  crops,  shipments  to  other  markets  often  bring  bet- 
ter returns.  Thus  Boston  and  Baltimore  are  better  markets  for  choice 
tomatoes  than  New  York  or  Philadelphia;  Boston  better  for  melons 
than  any  other,  while  Baltimore  is  the  poorest  for  either  cauliflower  or 
watermelons. 

Nearly  all  the  truck  grown  along  the  Atlantic  coast  convenient  to 
ports  having  adequate  steamship  communications  with  the  North  is 
marketed  by  sea  in  the  Eastern  cities,  Baltimore,  Philadelphia,  New 
York,  and  Boston ;  a  small  portion  of  the  Norfolk  crop  only  going  to 
Providence  by  sea,  to  Washington  by  the  Potomac  Eiver,  and  to  the  in- 
terior by  the  Gheasapeake  and  Ohio  EaUroad. 

As  points  of  production  become  more  distant  from  the  ports,  con- 
signments are  divided,  a  portion  coming  to  them  from  Florida  aud  the 
counties  of  Clinch,  Lowndes,  Brooks,  and  Thomas,  in  Georgia,  on  the 
line  of  the  Savannah,  Florida  and  Western  Eailroad  to  be  forwarded        j 
eastward,  while  the  other  part,  together  with  the  productions  of  the       1 
southwestern  counties,  is  sent  westward  by  the  various  diverging  rail- 
roads.   A  i)art  of  the  Florida  crop  goes  by  sea  from  Jacksonville  to        ' 
New  York,  the  only  steamship  connection  direct.    The  Mobile  truck        . 
farmers  are  confined  to  the  Western  markets,  principally  of  Nashville, 
Louisville,  Indianapolis,  Saint  Louis,  Cincinnati,  and  Chicago,  where 
their  shipments  come,  very  much  to  their  detriment  and  to  the  fiitare 
prospects  of  Mobile  truck  farming,  into  competition  with  the  earlier 
Florida  crops.    A  very  small  part  is  there  shipped  by  river  boats  to 
supply  local  interior  trade.    This  interior  domestic  trade,  as  in  Georgia 
and  South  Carolina  with  cabbage  and  melons,  is  generally  limited  to  a 
few  articles. 

Norfolk  enjoys  the  best  transportation  facilities : 

(1)  The  old  Dominion  Steamship  Company  dispatches  a  steamer 
daily  to  New  York,  Fridays  excepted,  making  the  run  in  from  twenty- 
two  to  twenty-eight  hours,  and  it  occurs  perhaps  half  a  dozen  times  in 
the  season  that  two  steamers  depart  the  same  day,  even  then  leaving 
freight  on  the  wharves. 

(2)  The  Boston  Lino,  tri-weckly  to  Boston. 

(3)  The  Clyde  Line,  tri-weekly  to  Philadelphia. 

(4)  The  Baltimore  Steam  Packet  Company,  daily  to  Baltimore. 

(5)  The  Potomac  Steamboat  Company  and  the  People's  Line,  tri- 
weekly to  Washington. 

(G)  The  Providence  Line. 

(7)  New  York,  Philadelphia  and  Norlblk  Eailroad. 

(8)  Chesapeake  and  Ohio  Eailroad  to  the  West. 

At  Charleston  the  steamships  of  the  Baltimore  Lino  were  withdrawn 
during  the  season  of  1884-'85. 
At  present  the  Clyde  Line  has  one  ship,  and  the  Adgcr  Lino  two  Bteam- 
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ers,  making  between  them  departures  weekly  for  New  York  and  weekly 
to  Philadelphia  by  the  Clyde  Philadelphia  Line.  A  new  line  to  Balti- 
more is,  however,  contemplated. 

Althongh  larger  acreages  are  planted  in  trnck  in  the  vicinity  of 
Charleston  than  in  that  of  Savannah,  the  latter  has  the  advantage  in 
transportation  facilities. 

(1)  The  Ocean  Steamship  Company  has  a  tri-weckly  service  to  New 
York  with  the  finest  steamships  of  the  Atlantic  coasl,  and  under  the 
management  of  the  able  agent,  General  G.  M.  Sorrel,  the  manner  of 
handling  and  caring  for  produce  has  improved. 

(2)  The  Boston  and  Savannah  Steamship  Company,  a  weekly,  with 
fine  ships  like  former. 

(3)  The  Ocean  Steamship  Comi>any,  a  weekly  to  Philadelphia. 

(4)  The  Merchants  and  Miners'  Transportation  Company,  also  a  bi- 
weekly service  to  Baltimore. 

The  two  Charleston  and  New  York  lines  with  three  steamers  between 
them  have  a  bi-weekly  service  to  New  York,  and  the  Clyde  Philadel- 
phia Line  dispatches  one  steamer  weekly. 

SEED. 

The  quality  of  seed  is  of  more  importance  in  market  gardening  and 
truck  farming  than  in  any  other  branch  of  agriculture.  Should  they 
fail  to  germinate,  a  loss  of  a  couple  of  weeks  might  be  fatal  to  the  pros- 
pects of  the  entire  crop,  the  produce  being  comparatively  worthless  un- 
less placed  uiK)n  the  market  at  the  proper  time.  No  such  dangerous 
casualty  applies  to  grain  or  cotton  planting.  Again,  if  the  seed  do  not 
prove  true  to  variety,  the  same  contingency  obtains  for  an  unpopular 
variety  will  meet  with  very  poor  sale.  Hence  the  importance  of  the 
truck  farmer's  procuring  his  seeds  from  the  most  reliable  sources.  Poor 
ones  are  dear  at  any  price!  He  can  better  afford  to  pay  treble  the 
price  for  those  which  from  experience  he  knows  to  be  good,  than  to  ex- 
periment with  cheaper,  for  half  the  success  of  his  crop  will  depend 
upon  the  seed  he  uses.  In  my  experience  I  have  found  a  considerable 
difference  in  the  trustworthiness  of  some  of  the  mostextensive  seed  deal- 
ers. It  is  the  best  policy  for  the  truck  farmer  to  save  his  own  seed, 
when  possible,  but  our  Sduthern  climate  is  not  favorable  to  the  quality 
of  some  home-grown  seed.  Thus  cabbages,  cauliflowers,  beets,  carrots, 
turnips,  &c.,  and  a  few  others,  natives  of  cold  climates,  would,  even 
the  first  season,  be  inferior  when  produced  from  Southern  seed ;  but 
there  is  no  reason  why  the  Southerner  should  not  use  his  own  seed  of 
cucumbers,  eggplants,  onions,  melons,  squashes,  peppers,  and  tomatoes, 
being  plants  indigenous  to  southern  climates. 

If  there  be  the  slightest  doubt  in  reference  to  the  freshness  of  seed 
the  safest  course  is  to  make  a  preliminary  test  of  their  vitality.  Dr. 
Noble,  of  the  Tharandt  Seed  Central  Experiment  Station,  Germany,  has 
devised  an  apparatus  of  porous  earthenware  for  this  purpose;  and  there 
iirc  several  others  in  use  in  the  United  States.  To  test  seed,  I  place  a 
sample,  wrapped  in  moist  cloth  or  blotting-paper,  in  the  bottom  of  a 
small  empty  flower-pot,  which  is  plunged  in  the  soil  of  a  larger  one ;  a 
third,  full  of  moist  soil,  of  the  size  of  the  first  is  set  in  that  upon  the  par- 
eel,  thus  surrounding  it  with  moisture.  The  sample  can  be  readily  ex- 
amined and  the  percentage  of  sound  seed  easily  ascertained. 

There  is  considerable  difference  of  opinion  among  experimenters  in 
regard  to  the  duration  of  vitality  in  agricultural  seeds.  It  depends 
probably  upon  different  climatic  influences. 
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Below  is  a  table  showing  the  earlier  experiments  of  Gobbett,  in  Enjif- 
land,  and  the  later  ones  of  Vilmoriu,  in  France. 


Seed. 


Artichokes 
Asparagus 

Bean 

Beet 

Brocoli .... 
Cabbage... 

Carrot 

Cauliflower 

Celery 

Com 

(/Ucunil>or . 
Ezsf^plnnt  . 
Eudive  .... 
Kale 


Cobbett. 

Vilmorln. 

1 

Tears. 

1 
rear*.    ; 

3 

5  1 

4 

4  . 

2 

6 

10 

S  1 

4 

5  : 

4 

r>  i 

1 

4  . 

Seed. 


4 

10 

10 
3 
4 
4 


5 


o    'I 

5   : 


0 
5 


Leek 

Lettuce  .. 
Melon .... 
Onion  .... 

Okra 

Poa 

Pumpkin 
Ra(li!»h  ... 
SaUify... 
Spioach  . 
SquiiMh  . . 
Toninto  . 
Turnip  .. 


Cobbett. 


r^ort. 
2 
3 
10 
2 
2 
2 

10 
4 

2 
4 

10 
2 

4 


Vilmoriu. 


rear*. 


5 
2 


4 

m 

s 

.1 


It  will  be  seen  that,  with  the  exception  of  the  beet  and  the  cncurbita- 
ce®,  the  French  table  ascribes  a  longer  vitality  to  nearly  all  the  va- 
rieties. Southern  vejijetable  growers  will  bear  in  mind  that  our  warmer 
climate,  and  particularly  the  moist  air  on  the  coast,  might  affect  lon- 
gevity of  those  seeds  differently.  Beans,  peas,  and  onion  seed  cannot  be 
relied  on  after  the  first  year.  Cabbage  and  turnip,  if  carefully  preserredi 
may  be  used  the  second,  and  those  of  the  cucurbitacete  up  to  the  fourth. 
Experience  teaches  us  that  fresh  seeds  of  cucumber  and  the  other  plants 
of  that  family  are  apt  to  run  more  to  vine,  while  those  a  year  or  two  old 
will  be  productive.    As  a  rule,  however,  it  is  safest  to  procure  fresh  seed. 

Old  seeds,  being  endowed  with  weaker  vitality,  are  used  by  florists  to 
produce  doubletlowering  plants.  For  this  reason  fresh  tomato  se^ 
should  only  be  used,  because  the  double  flowers  form  ill-shapeo,  knobby 
fruit,  while  the  single  flowers  bear  the  desirable  round  fruit. 

The  degree  of  heat  necessary  to  start  vital  action  varies  in  different 
species,  which  is  important  in  germinating  seed  under  glass.  Seeds  of 
plants  indigenous  to  warm  climates  will  require  a  higher  degree  than 
those  of  a  colder  one.  The  most  favorable  temperature  of  the  soil  fbr 
the  germination  of  seeds  of  plants  from  cold  climates  is  from  6(P  to 
55^,  those  of  green-house  plants  from  GO^  to  65^^  and  those  from  the 
torrid  zone  from  70^  to  80°.  Of  all  the  seed  sown  by  the  track  farmer 
those  of  the  onion  will  germinate  at  the  lowest  temperature,  only  a 
few  degrees  above  freezing  being  suflScient,  and  they  may  therefore  bi* 
sown  in  winter  in  the  open  ground.  Those  of  the  melon  and  egg-plant 
require  the  highest  degree  of  heat. 

Ko  safe  rule  as  to  depth  of  sowing  seed  can  be  established,  as  both 
the  soil  and  the  weather  must  be  considered.  X)uring  the  period  of 
germination  the  latter  may  change  from  one  extreme  to  the  other.  If 
moderately  moist  weather  could  be  assured,  the  rule  might  be  depended 
upon  to  cover  them  to  the  depth  of  their  own  thickness.  Ordinarily 
this  would  be  much  too  shallow.  In  a  light,  sandy  soil  they  should  be 
placed  deeper  than  in  a  tenacious  or  loamy  one.  If  seed  absorb  more 
moisture  than  they  can  decomi)ose  they  rot ;  therefore  wet  ground  makes 
an  improper  seed  bed.  On  sandy  soil,  after  a  rain  following  a  severe 
drought  merely  moist/Cning  the  surface,  they  should  not  be  sown,  for  if 
no  further  rain  ensues  they  may  perish  after  having  germinated|  the 
young  root  not  finding  enough  moisture  for  its  supx>ort. 

With  t^e  exception  of  those  of  radishes  for  a  crop,  no  seed  of  the 
truck  farmer  should  be  sown  broadcast  Drill-sowing,  either  by  hand 
or  machine,  is  much  to  be  preferred,  as  the  seed  may  be  deposited  more 
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regularly  at  uDiform  depth,  and  tbeyonng  plants  may  be  more  conven- 
iently thinned,  weeded,  and  worked,  if  necessary ;  besides  the  opera- 
tion may  be  performed  during  the  prevalence  of  a  wind  with  the  ma- 
chine. 

PBOFITS. 

Truck  farming  is  perhaps  more  than  any  other  branch  of  husbandry 
subject  to  those  vicissitudes  and  casualties  which  cannot  be  guarded 
against  by  any  human  care,  foresight,  or  knowledge.  It  is  carried  on 
over  such  an  extensive  area  at  present,  the  different  acreages  of  its  croi>s 
have  been  so  enlarged,  vastly  augmenting  the  production  of  recent  years, 
while  the  number  and  the  demand  of  the  markets  have  been  proportion- 
ately very  slightly  increased,  that  the  profits  during  the  last  two  seasons 
have  been  consideraly  reduced.  The  most  unfavorable  contingencies 
seem  to  have  combined  during  this  i)eriod  to  depress  the  industry. 
These  influences,  however,  have  nearly  all  been  of  temporary  character 
and,  with  the  returning  smiles  of  fortune,  it  will  again  revive.  Under 
ordinary  circumstances  thorougTily  competent  truck  farmers,  favorably 
located  and  otherwise  fully  equipped  with  the  essential  elements  of  suc- 
cess, will  render  it,  even  under  the  existing  drawbacks,  one  of  the  most 
lucrative  branches  of  agriculture.  But  when  they  fail  their  losses 
are  proportionately  heavy.  If  one  or  more  of  his  crops  be  killed  by 
Irost,  it  being  too  lat<3  to  replant,  the  entire  expenditure  of  money 
and  attention  is  a  total  loss;  thus  one  of  the  most  extensive  farmers 
lost  his  bean  crop,  involving  a  loss  of  $1,200  in  expenditure.  Not  so 
with  the  local  Northern  market  gardener,  who,  even  if  he  should  be  alit- 
tle  late,  has  the  entire  season  before  him.  Before  truck  farming  had  ex- 
tended to  Florida  the  bulk  of  the  different  crops  from  the  vicinity  of 
Savannah  and  Charleston  would  be  marketed  before  the  same  articles 
could  come  into  competition  with  them  from  Norfolk.  Under  a  bare 
market,  prices  would  occasionally  rule  very  high  for  a  favorite  vegeta- 
ble. Thus  a  couple  of  crates  of  tomatoes  sold  ten  years  ago,  on  7th  Jnne« 
in  Baltimore,  at  $10  each,  and  larger  shipments  frequently  brought  $8 
and  $  10  per  crate.  At  present  Florida  could  keep  the  markets  supplied 
from  January  to  August,  when  those  of  Northern  home  production  ma- 
ture. Her  shipments,  together  with  the  fine  quality  of  canned  goods, 
Lave  affected  the  price  to  such  a  degree  that,  at  the  same  season,  the 
value  of  Savannah-grown  tomatoes  hardly  ever  reaches  $4  per  crate,  $3 
being  considered  a  fair  price.  These  influences  affect  the  prospect  at 
Norfolk  so  seriously  that  the  acreage  in  tomatoes  will  be  considerably 
reduced  the  coming  season.  Competition  of  California  cabbages  with 
those  of  Gulf  production  in  the  Northwestern  markets  has,  in  the  last 
two  years,  had  the  same  effect  upon  the  cabbage  crop  at  Mobile. 

The  point  where  the  industry  maybe  pursued  with  the  greatest  profit 
8ooms  to  have  receded  with  its  growth.  Although  Florida  produce 
comes  partially  into  couii>etition  with  that  from  Bermuda  iu  the  early 
markets,  and  is  subject  to  loss  and  damage  commensurate  with  the  greater 
distance  of  transportation,  if  current  reports  are  to  be  credited,  her 
truck  crops  command  the  most  money ;  yet  I  have  heard  Northern  com- 
mission men  say  they  were  disinclined  to  handle  some  of  the  varieties  of 
ve^retables  shipped  from  Florida  in  consequence  of  their  too  frequently 
objectionable  condition.  The  cost  of  a  thoroughly  i)repared  truck  crop 
about  2  miles  from  a  city,  estimated  up  to  the  time  of  harvest,  including 
all  the  varieties  usually  grown  (except  asparagus,  which  is  more  ex- 
pensive and  more  remunerative)  averages  about  8125  i)er  acre,  and, 
during  a  favorable  season^  a  good  truck  farmer  ought  to  net,  clear  of  all 
exx>enses,  $100  per  aero  for  the  total  area  under  cultivation. 
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Whatever  may  liave  been  the  diseonragiDg  effects  of  the  last  two 
seasons  of  failure,  the  successes  of  the  preceding  years  have  created  such 
a  demand  for  favorable  locations  in  the  vicinity  of  the  coast  cities  as  to 
enhance  the  value  of  land  very  materially ;  thus  such  land  in  the  neigh- 
borhood of  Savannah  has  increased  within  the  last  fourteen  years  150 
per  cent,  in  value. 

As  an  evidence  of  the  effect  of  season  upon  the  success  of  truck  farm- 
ing I  may  here  mention  that,  while  for  the  last  two  wet  years  it  hardly 
paid  the  labor  to  pick  egg-plants,  a  farmer  near  Savannah  netted  in 
New  York  8600,  in  1882,  from  the  crop  of  I J  acres. 

CAUSES  OF  FAILURE  AND  IMPEDI^IENTS  TO  GENERAL  SUCCESS. 

In  no  profession,  industry,  or  calling  is  success  so  often  dei>endent 
upon  contingencies  entirely  beyond  the  control  of  its  votaries  as  in 
agriculture,  and,  in  consequence  of  the  perishable  nature  of  its  produce, 
this  applies  with  greatest  force  to  truck  i'arming,  because  they  have  to 
be  marketed  at  a  distance  from  the  place  of  growth.  This  necessity 
involves  all  the  vicissitudes  aud  dangers  incident  to  delay  and  trans- 
portation. The  very  unfavorable  seasons  of  the  two  past  years  were 
the  only  providential  causes,  and  against  the  changes  and  injuries  of 
the  weather  the  competent  farmer  can  only  pit  a  determination  to  reap 
a  profit  when  next  he  may  be  blessed  with  a  fairer  season.  IJn&vora- 
ble  weather  may  not  only  very  materially  diminish  the  total  yield,  but, 
more  disastrous  still  to  the  prospects  of  the  truck  farmer,  it  may  endow 
his  produce  with  a  nature  so  unstable  as  entirely  to  destroy  its  canning 
capacity.  l)his  is  exactly  what  occurred  during  the  last  two  crop  years. 
The  very  wet  weather  prevailing  nearly  over  the  entire  South  during 
the  growth  and  maturity  of  the  vegetables,  so  filled  them  with  super- 
abundant moisture  as  to  impart  to  them  a  tendency  to  decay,  and  most 
of  such  shipments  arrived  in  bad  order. 

Other  circumstances  being  favorable,  so  long  as  stock,  generally,  of 
good  qucility  is  placed  upon  the  Northern  markets  sales  are  apt  to  be 
satisfactory,  but  as  soon  as  inferior  stuff  is  thrown  niK)n  them,  prices 
suddenly  &11  on  all  alike,  hardly  ever  to  revive  during  the  entiro  sea- 
son. The  disastrous  effects  of  these  so  to  say  water-logged  and  readily 
decaying  shipments  upon  the  market  may  then  be  readily  appreciated. 

In  enumerating  the  causes  of  failure  I  am  confiningmyself  strictly  to 
truck  farming  as  an  industry.  While  believing  that  a  few  fiftvorably 
located  cotton  planters,  possessing  the  necessary  degree  of  exi)erience, 
judgment,  and  carefulness,  might  have  made  money  with  certain  vege- 
tables during  a  favorable  season,  I  only  allude  here  to  their  failures  in 
experimental  truck  farming  by  stating  that  the  general  quality  of  theur 
shipments,  inferior  in  every  respect,  was  one  of  the  chief  causes  of  the 
common  result  Good  quality  being  essential  to  success,  no  satis&c- 
tory  returns  could  reasonably  have  been  expected  from  a  crop  of  Irish 
potatoes  manured  with  200  pounds  guano  per  acre,  for  instance,  and 
probably  on  poor  land  at  that.  The  fanner  gathered  of  all  sizes  and 
qualities  50  barrels  from  7  acres,  or  7.1  barrels  per  acre,  while  witJi  ade- 
quate manuring  from  GO  to  100  barrels  is  the  satisfactory  yield  per  acre 
of  merchantable  stock.  In  another  case  a  farmer  reported  that  he  had 
shipped  30  crates  of  green  apples  ^^  because  his  hogs  wouldn't  eat  them." 

Failure  was  then  only  attributable  to  overproduction  as  applied  to 
superabundance  of  stock  of  inferior  quality. 

Among  all  the  difliculties  and  drawbacks  appertaining  to  truck  fiurm- 
ing,  perhaps  the  one  which  most  frequently  has  been  considered  to  bear 
with  greatest  weight  upon  the  industry  is  the  unreliability  and  disbon- 
<^ty  of  commission  men.    With  what  degree  of  justice  the  charge  if 
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made  it  is  difficult  to  say.  Heavy  and  manifold  losses  Lave  no  doubt 
o(;(!iirred  tliroiifjli  tlio  rascality  of  commission  firms.  It  beiug  imjios- 
sible  to  restrain  or  supervise  their  operations  villainy  has  a  fair  field. 

Truckers  should  beware  of  those  who  send  out  circulars  of  current 
prices  above  the  market  rates.  They  report  a  small  sale  or  two  at  a 
rate  higher  than  actually  received,  and  theu  make  the  shortage  good  as 
i>o(m  as  they  have  gained  the  confideuce  of  the  shipper  by  reporting 
sales  at  a  lower  figure  than  the  produce  actually  sold  for.  I  have  even 
known  otherwise  reputable  houses  to  resort  to  this  sharp  i)ractice  to 
secure  shipmeuts.  The  business  standing  and  credit  of  a  particular  firm 
is  ascertainable  through  a  mercantile  agency,  but  such  an  agency  fails  to 
i iupart  the  desired  information  to  the  vegetable  shipi)er.  It  would,  how- 
ever, be  rank  injustice  to  make  a  sweeping  charge  of  swindling  against 
the  entire  chiss  of  produce  commission  agents.  While  it  doubtless  con- 
tains its  proportion  of  sharpers  there  arc  numerous  responsible  firms  in 
every  market  who  aim  to  build  up  an  increasing  business  and  a  sound 
reputation  by  lionesty  and  fair  dealing  with  their  shippers,  and  who 
frown  upon  the  disreputable  members  of  their  own  calling.  These 
reliable  firms  should  be  supported,  not  only  by  exclusive  consignments, 
Init  by  the  good  will  and  frequent  recommendations  of  their  friends 
at  the  South. 

It  is  noticeable,  too,  that  specific  charges  of  having  been  swindled 
occur  most  frequently  in  unfavorable  seasons,  when  goods  of  inferior 
quality  are  forwarded — a  coincidence  which  sugcjests  that  the  charges 
arc  probably  unwarranted.  No  buyer  in  any  Northern  market  is  so 
charitably  disposed  towards  the  seller  as  to  pay  a  good  round  price  for 
an  article  fit  neither  for  the  food  of  man  nor  beast. 

These  accusations  do  not  usually  emanate  from  experienced  and  i)rac- 
tical  truck  farmers,  but  from  men  carrying  on  the  business  either  as  a 
hobby  or  as  a  secondary  matter,  who  have  others  to  superintend  it  even 
less  experienced  than  themselves. 

Another  drawback  consists  in  the  many  difliculties  of  transportation. 
Since  1S58,  when  shipments  of  melons  had  to  be  intrusted  to  the  custody 
of  the  captains  and  pursers  of  the  steamships  to  secure  their  protection 
against  stealage,  for  which,  together  with  attending  to  their  sale  in  New 
York,  they  received  50  per  cent,  commission,  great  improvements  have 
been  nnule  in  transportation.  Only  a  few  years  ago  the  losses  on  mel- 
ons by  robbery  was  very  considerable.  The  interests  of  the  growers  and 
the  conveyors  to  market  seeming  identical,  it  is  probable  that  in  the  near 
future  the  various  transi)ortation  companies  may  sec  the  wisdom  of  en- 
couraging an  industry  which  helps  to  support  them.  It  is  principally 
the  melon  industry,  as  a  branch  of  truck  farming,  which  has  to  complain 
not  so  much  against  the  quality  as  against  the  freight  rates  of  transport 
tation.  The  former  has  much  improved  within  the  last  few  years.  At 
first  common  box-cars  were  used,  and  where  the  melons  were  piled  loose 
>aU  would  sometimes  be  left  upon  the  floors.  Now  well  ventilated,  safe, 
and  clean  fruit  cars  have  been  constructed  in  sufficient  numbers  ex- 
jncssly  to  move  the  enorjnously  increased  melon  crop.  But  the  melon 
.L:row(  IS  on  the  line  of  railroads  complain  that  unless  the  present  rates 
<»L  lieiglit  to  the  West  be  reduced  they  will  be  compelled  to  abandon  the 
industry.  Truck  farmers  protest  against  all  adverse  discrimination  in 
the  matter  of  freight  rates.  The  average  intelligence  of  the  Alabama 
growers  at  ^Mobile  is  unable  to  understand  with  what  degree  of  fairness 
their  o8,3G3  barrels  of  potatoes  are  made  to  pay  nearly  double  the  freight 
ironi  3101)110  to  the  West  that  the  Western  farmer  would  have  to  i)ay 
from  the  AVest  to  Mobile  for  the  same  number  of  barrels. 

30  AG— S5 
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The  steamship  companies  at  Ravannali  have  established  two  different 
rates  of  freight.  Those  shippers  who  sign  contracts  with  the  companieA 
not  to  sue  for  damage  to  produce,  unless  due  to  culpable  and  proven 
negligence,  are  favored  with  a  lower  rate,  as  below : 


Shippers— 

ToNowYork.PhUadel- 
phia,  and  Boston. 

To  Ualrlmoro. 

BmtoIb. 

Cratot. 

BarreU. 

Cnues. 

TTnder contrEct  ...........■..■......■■>..■.......«........ 

Oenti. 
50 
75 

(kntt. 
25 
85 

Oentt. 

40 
75 

OmU. 
20 

N^ot  undAr  oontrAct.  ........>.............*- ..............r 

83 

The  freight  on  a  barrel  of  potatoes  from  New  York  to  Savannah,  how- 
ever, is  only  30  cents,  so  that  the  favored  shippers  are  charged  20  cents 
more  on  each  barrel  of  potatoes  from  Savannah  to  ISTew  York,  &c.,  than 
the  Northern  farmer  pays  for  the  same  transportation  back.  The  aggre- 
gate number  of  barrels  (51,005)  paid,  therefore,  $10,213  more  than  the  same 
number  would  h^ve  to  pay  from  the  North  to  Savannah.  This  ciiscrim- 
ination  may  well  be  considered  a  drawback  to  truck  farming. 

The  industry  demands  most  excellent  judgment  and  foresight,  audit 
is  an  error  to  sux)pose  that  auy  one  competent  to  till  the  soil  cau  jump 
into  truck  farming  and  make  a  success  of  the  venture.  I  have  in  mind 
three  men,  A,  B,  and  C,  wiio  operated  nearly  in  sight  of  each  other's 
farms.  A  commenced  a  few  years  ago,  about  the  Stame  time  as  B,  with 
a  borrowed  capital  of  $1,000,  on  rented  land  adjoining  that  owned  by 
the  latter.  A  and  two  brothers  now  possess  in  fee-simple,  besides  other 
proi)crty,  275  acres  of  this  land,  the  best  for  truck  farming  in  Chatham 
County,  a  part  of  which  they  rent  out  at  $25  per  acre  per  annum,  and 
10  acres  of  which,  with  a  river  frontage,  they  lately  sold  for  88,000.  B, 
in  consequence  of  non-success,  has  sold  his  place  to  C,  the  most  com- 
petent of  the  three,  who  had  until  recently  been  managing  a  larger 
place  on  shares.  At  another  Center  of  truck  farming  one  man,  a  handi- 
craftsman, commenced  truck  fai'miug  with  a  single  vciy  inferior  draft- 
animal,  a  steer.  He  now  owns  and  supervises  five  farms,  having  bought 
out  others  not  so  successful  as  himself,  one  of  them  also  having  been  a 
truck  farmer. 

AMOUNT  OP  TRUCK  SHIPPED. 

It  has  been  impossible  to  procure  correct  and  complete  statistics  of 
the  amount  of  truck  shipped  during  the  last  two  crop  seasons.  Below 
will  be  found  partial  statistics  from  only  a  few  points  of  shipment.  The 
tables  do  not  include  any  shipments  from  Wilmington  or  New  Berne, 
N.  C,  from  points  on  the  coast  to  Charleston,  from  Port  Royal,  S.  O.,  or 
from  Jacksonville  by  sea  direct.  They  are  also  exclusive  of  a  part  of 
the  Florida  consignments  by  land,  and  those  from  South  and  South- 
west Georgia,  from  New  Orleans,  and  from  Galveston. 

OHARLESTON. 

The  following  table  exhibits  the  shipments  of  strawberries,  vegeta- 
bles, and  melons  by  rail  and  by  steamer  during  the  past  threo  years: 


Track. 


Boniea qnartfl 

PotutooB barreU 

VeceUiblos packages 

MeToua 


1885. 


069,600 
00,000 
00,580 

600,000 


1884. 


450,080 
45,349 
C:,883 


7011.478 
61,400 
81,  r" 
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The  following  is  an  eatimate  of  the  valae  of  the  &uit  and  vecetablo 
crops  of  Charleston  daring  the  x>^t  year: 


RtrnKbcnice.  early  crop • 

J'uIatOBa 

Milonn 

lliivelluicpiu  frniU  utd  T«i«t>blM 

Total 


Tlie  strawberry  crop  came  so  late  into  market  in  conseqiience  of  the 
freqHCut  severe  spring  frosts,  that  Charleston  berries  were  crowded  out 
by  arrivals  from  Norfolk,  leaving  thousands  of  qoarts  to  rot  unpicked 
in  the  fields,  otherwise  it  was  estimated  the  shipments  would  have 
reached  1,200,000  quarts. 

Savannah  by  iteamihljta. 


8Upp«db7- 

imi. 

IBSi 

TronBept 
B.Vt.U^ 

Oooan  Slcmmblp  Company 

to  Kaw  York  a 

jid  Pbiladelpbia; 

»»,37B 

237,317 

BottonLine: 
Ves';tab]eai 

a).RM 

'"'c'i.^. 



BO,  148 

MB,W7 

Baltimore  Llnei 

»,83T 
8.4M 

150,0041 
I,Hfl 

Ortr  ttio  Wettern  and  AtL 

nticHailroad. 

,     , 

MOBILE. 

ASPAEAGUB. 


The  snpply  of  this  early  and  delicate  vegetable  has  never  been  sufli- 
cieut  to  reduce  the  market  value  below  agoodpaylngprioe,  and  wereit 
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not  for  several  drawbacks  it  wonld  be  cnltiyated  much  more  extensively. 
Tho  crop  yields  no  return  under  four  years  from  the  seed,  and  even  thJii 
should  be  very  sparingly  out  for  a  year  or  two.  It  requires  heavy  niaiiiir- 
iii^  to  prepare  a  good  planting,  and,  as  it  lasts  without  renewal  twenty 
or  more  years,  its  cultivation  should  be  carefully  undertaken.  Tiio 
plimts  being  more  costly,  as  generally  procured,  the  preparation  is 
inore  expensive  than  that  of  any  other  crop.  It  comes  in  so  early  in 
the  spring  that  previous  to  maturity  the  field  requires  no  cultivation 
r<ir  the  i)urposc  of  subduing  weeds,  the  consequence  being  that  during 
the  biisii^st  season  of  gathering  other  crops  for  market  this  one  is 
neglected,  unless,  as  done  by  large  growers,  a  special  manager  is  ap- 
pointed to  look  after  it.  I  have  known  more  than  one  farmer  have  to 
l)low  up  bis  asparagus  in  consequence  of  this  culpable  neglect.  To 
save  the  cxi)cuse  of  plants,  therefore,  for  economic  as  well  as  for  obvions 
horticultural  reasons,  the  Southern  planter  should  himself  raise  all  he 
needs  from  the  seed.  The  usual  price  of  seed  is  about  50  cents  per 
pound,  and  as  there  are  about  14,000  seeds  in  each  pound,  he  should  be 
able  at  least  to  secure  10,500  fresher,  sounder,  and  better  plants  for  3 
acres  than  he  can  procure  from  a  distance  for  about  821  at  the  usual 
lowest  rate  of  Northern  nurseries  of  from  $4  to  88  per  1,000. 

Asparagus  being  a  diiecious  plant  (bearing  pistillate  and  staminate 
flowers  on  separate  roots)  it  is  doubtful  whether  it  has  the  numerous 
varieties  offered  by  the  seed  trade.  Certain  it  is,  however,  under  what- 
ever name  the  seeds  may  be  advertised,  if  properly  manured,  planted, 
and  subsequently  cultivated  and  cared  for,  the  income  from  the  crop 
will  be  alike  satisfa<5tory  to  the  grower. 

The  roots  of  asparagus  cannot  be  injured  in  the  ground  by  cold,  and 
as  the  seed  germinates  at  a  low  temperature,  they  may  be  sown  from 
December  1  to  March,  in  drills  1 J  to  2  feet  apart,  and—if  superior  plants 
are  desired — so  thinly  that  they  may  stand  about  3  inches  apart  in  the 
rows.  At  this  distance  one-fourth  acre  of  seed-beds  will  supply  plants 
enough  for  from  5  to  7  acres.  Fair  plants,  however,  may  be  grown  on 
the  same  area,  standing  nearer,  for  12  acres. 

One  of  the  chief  claims  of  asparagus  to  i)opular  favor  is  its  earliness. 
It  should,  therefore,  be  planted  on  deep,  dry,  warm  soil  to  have  it  early, 
and  because  such  a  one  suits  its  growth  best.  When  located  near  its 
natural  habitat,  the  sea-coast,  it  grows  most  satisfactorily.  Tho  more 
manure  and  the  more  careful  tho  cultivation  the  better  the  *'  grass,^  as 
the  shoots  are  designated  in  market.  The  rows  in  field  culture  should 
be  5  feet  apart,  the  plants  standing  at  least  2 J  feet  apart,  requiring 
3,484  plants  per  acre. 

The  deeper  the  plants  can  be  placed,  due  regard  being  had  to  the 
requisite  of  early  growth,  tho  less  risk  will  there  be  of  the  crowns  being 
injured  by  the  knives  in  the  hands  of  careless  cutters,  4  to  6  inches  being 
tiie  usual  depth.  If  tho  crop  has  been  properly  planted,  and  is  as  fre- 
quently cultivated  and  hoed  as  required  to  subdue  grass  and  weeds,  the 
luxuriant  growth  will  meet  across  there  ws  and  shade  theground  the  third 
season.  Asparagus  produces  seed  the  second  year.  As  soon  as  tho  stalks 
connneneo  to  die  in  the  fall  they  should  be  cut  down  and  burnt  to  pre- 
vent, as  far  as  ])ossible,  tho  growth  of  volunteer  seedlings. 

As  a  special  fertilizer  salt  may  be  annually  used  as  a  top-dressing  in 
suflicicnt  quantity  partially  to  i>revent  the  growth  of  weeds,  say,  800 
l)ounds  to  the  acre. 

Only  tho  tender  part  of  the  shoots  made  green  by  exposure  to  light  is 
eaten,  yet  fashion  and  the  trade  demand  that  a  x)art  be  white  and  tough. 


TBUCK  FABmNG.  613 

When  tbey  are  from  4  to  6  inches  above  ground  they  should  be  cut  by 
passing  the  edge  of  the  knife  drawn  along  the  shoot  and  severing  far 
enough  below  the  surface  to  make  the  bunches  after  trimmiDg  8  iuebes 
long.  A  plantation  in  fuU  bearing  may  be  cut  daily,  but  not  longer  than 
aboutfourweeksforfearof  weakeningtheplants.  The  bunches  should  be 
compactly  made  of  assorts  "grass,''  (with  the  help  of  an  asparagm 
biincher),  4  inches  in  diameter,  finches  long,  squarely  trimmed,  weigh- 
ing 2^  pounds  each,  and  tied  firmly  with  bast  or  rafOia  near  the  crowns 
and  again  near  the  bases.  Uniformity  of  packages  is  desirable,  but  as 
it  is  sold  by  the  bunch,  it  may  be  put  up  in  ottier  than  the  usual  bushel 
crate.  The  bunches  should  all  be  placed  upright,  and  if  in  more  than 
one  layer,  the  buds  of  the  lower  should  be  protected  by  some  soft  in- 
tervening  material  like  moss. 

The  first  arriving  in  Kew  York  sells  for  about  $12  per  dozen,  but  soon 
drops  to  $9,  to  $6,  and  lower. 

The  original  cost  of  a  planting  with  home-grown  plants  is  $100  per 
acre. 

To  save  seed  the  stalks  should  be  cut  when  the  former  are  scarlet  and 
ripe,  to  be  stripped  by  hand  or  threshed  off  on  a  cloth  or  floor,  then 
pounded  in  a  wooden  mortar  with  a  wooden  pestle  to  break  the  outer 
shells.  The  seeds  are  then  frequently  wadied  to  float  away  the  chaff, 
dried  in  the  sun  and  air  and  stored.  Asparagus  is  subject  to  injury 
from  the  following  insects :  (1)  The  Asparagus  Beetle  ( Crioceris  asparagi) , 
(2)  the  Zebra  Caterpillar  {Mamestra  piota)j  and  (3)  the  Smeared  Dagger 
(Acronycta  oblinita).  The  former  has  been  very  destructive  at  the  Iforth, 
particularly  on  Long  Island.  It  has  not  yet  reached  Georgia,  nor  are 
the  other  two  insects  very  injurious. 

The  Bean^bush  ob  snap  (Phaseolus  vulgaris). 

The  bean,  a  tender  annual,  a  native  of  India,  can  be  grown  to  matu- 
rity in  so  short  a  time  from  tlie  sowing  of  the  seed,  six  weeks,  and  it  is 
so  generally  popular  at  the  North  that  in  the  neighborhood  of  the 
cities  it  is  one  of  the  most  important  vegetables  of  the  truck  farmer. 

The  flat  podded  Early  Mohawk  is  the  hardiest  and  earliest  variety, 
but  it  only  sells  well  before  the  more  popular,  more  tender^nd  less 
stringy  round  kinds  come  into  market,  of  which  the  Early  valentine 
and  Extra  Early  Valentine  are  the  favorites. 

The  several  varieties  of  German  Wax-beans  are  fine  and  command  the 
best  prices  when  of  good  quality,  but  they  become  spotted  more  readily 
anil  arc  not  as  extensively  grown  as  the  others. 

This  vegetable  is  so  tender  that  no  time  can  be  given  definitely  for 
]>]ar.tiiig  it.  For  the  latitude  of  Savannah,  according  to  season,  approxi 
inately  from  the  20th  February  to  the  middle  of  March:  later  to  thn 
northward  and  earlier  to  the  southward.  In  the  south  of  Florida  it  may 
bo  safe  to  plant  at  any  time  in  the  winter  and  in  the  middle  of  the  State 
as  oarly  as  January  10.  Formerly  vegetables  regarded  as  ontof  season 
^\()uld  bo  nearly  unsalable,  but  now  beans  sell  in  limited  quantities  as 
early  as  March,  bringing  fair  prices  at  the  North. 

A  sai.dy  loam  suits  it  best,  but  the  lightest  land  of  the  farm  jnay  hv 
appropriated  to  the  bean  crop,  and  green  or  fresh  stable  manure  is  bf^t 
tor  adapted  to  it  than  to  any  other  vegetable. 

Straight  furrows  having  been  laid  off  2J  feet  apart  on  land  provionsly 
well  prepared  by  plow  and  harrow,  the  manure  is  drilled  in  at  the  rate  of 
30  wagon-loads  of  about  30  bushels  each  and  covered  by  the  plows.    The 
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ridges  are  then  partly  leveled  by  means  of  a  board  attached  to  a  plow 
beam,  taking  two  at  a  time,  or  by  hoe  or  rake.  To  avoid  repetition 
(when  manuring  in  the  drill  and  planting  on  ridges  are  mentioned  hero- 
after),  the  above  operations  must  be  understood  to  have  preceded  the 
sowing  of  seed  or  setting  of  plants. 

If  a  seed  drill  can  be  arranged  to  work  accurately  and  satisfactorily 
its  use  is  the  cheapest  and  most  expeditious  method.  Otherwise  tlie 
beans  are  dropped  in  an  open  drill  3  inches  apart  and  covered  aloul  U 
inches  deep. 

The  cultivator  may  be  run  between  the  rows  when  the  plants  are  3  d: 
4  inches  high,  and  just  before  the  buds  appear  the  plow  and  hoe  slioniii 
be  used  to  land  up,  or  draw  soil  to  the  stems. 

The  pods  should  be  picked  while  yet  tender  enough  to  "sugh  "  before 
the  seed  commence  to  bulge,  and  the  operation  should  be  performed  witli 
as  little  disturbance  to  the  roots  as  possible. 

Beans  are  more  liable  to  shrink  than  any  other  vegetable  and  a  little 
wilting  prior  to  packing  is  not  objectionable.  They  should  be  laid  as 
regularly  as  possible  without  too  much  loss  of  time,  and  thoroughly 
shaken  down  and  firmly  packed.  About  six  pickings  are  made  in  the 
three  weeks  of  the  crop. 

A  fair  yield  is  150  crates,  and  prices  range  i&om  $1  to  $4  per  crate, 
according  to  demand  and  earliness.  The  returns  from  beans  was  very 
poor  last  season,  a  part  of  the  crop  not  being  worth  the  picking. 

The  insects  dei)redating  upon  the  bean  plant  do  not  affect  the  truck 
farmer  to  any  extent,  except  the  Bean-weevil,  svhich  sometimes  destroys 
the  seed  germ.        » 

They  are  as  follows :  (1)  The  Bean-weevil  (Bruchus  fdbw) ;  (2)  the 
Yellow  Bear  Caterpillar  {tSpilosoma  virginica) ;  (3)  the  Fall  Web-worm 
{IIif2)Jiantria  tcxtor)^  and  (1)  the  Blister-beetles,  striped  and  ash-colored 
and  the  margined  {Lytta  vittata^  L,  cinerea,  L.  marginaia). 

The  Beet  (Beta  viel^fam]. 

Tlio  b(HM.  has  not  been  grown  for  shipment  south  of  Norfolk  to  any  ex- 
tent until  within  llic  last  few  years,  altliough  a  regular  Bermuda  crop. 
Of  vaiiotics,  the  l^gyptian  Turnip  is  preferred.  It  can  be  planted 
earlier,  but  about  January"  1  to  10  is  the  safest  time  in  the  latitude  of 
Savannah.  Like  all  long  tap-rooted  plants  the  beet  delights  in  a  deep, 
ri(*.!i,  loose  soil.    A  low,  but  well-drained  mold  is  best  suited  to  it. 

l>octs  require  a  nitrogenous  fertilizer  and  about  30  loads  to  the  acre 
of  well-rotted  stable  manure,  or  a  composted  commercial  fertilizer  of 
1 ,300  pounds  to  the  acre  would  answer  the  purpose.  As  this  plant,  like 
asparagus,  is  a  native  of  the  sea-shore,  an  application  of  12  bushels  ot 
salt  would  be  beneficial  at  a  distance  from  the  coast. 

The  seed  are  sown  on  ridges  30  to  30  inches  apart,  in  order  that  ilif 
stin  in{^  may  be  done  with  the  cultivator.  The  plants  should  bo  thinnnl 
to  a  stand  of  4  to  C  inches  and  not  be  allowed  to  crowd  each  olhcr. 
Vacant  spaces  may  bo  supplied  by  transplanting.  When  about  3  indues 
in  diameter  they  are  fully  large  enough  to  be  shipped.  The  leaves  aiv 
cut  off  about  2  inches  from  the  roots  and  the  beets  packed  in  bushel 
crates  or  well-ventilated  barrels  covered  with  cloth. 

Troni  82.50  to  $3  per  crate  were  the  highest  prices  per  crate  for 
Georgia-grown  beets  the  past  season. 

The  b^t  is  remarkably  free  firom  all  insect  depredationa. 
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The  Oabbage  {Brasrica  oleracea). 

The  cabbap:e  is,  both  for  points  near  and  distant  from  cities,  one  of 
the  most  important  vegetables  for  the  track  farmer. 

Of  tlie  many  varieties  of  the  cabbage  family  he  has  to  do  only  vritli 
a  few  of  the  white  and  heading  sorts,  wilh  the  canliflower,  and  with 
kale,  but  the  cultivation  of  the  latter  is  confined  to  Norfolk. 

A  variety  of  cabbage  to  be  suited  for  cultivation  at  the  Sonth  for  ship- 
ment should  be  sure  to  head ;  to  produce  mediam  to  large  heads  they 
should  be  so  hard  and  compact  as  not  to  shrink  much,  and  should  be 
l^opnlar  in  mai^ket.  Very  ISL^ge  heads  are  not  desirable,  not  being  so 
well  suited  for  retail. 

The  Early  Summer,  Winnigstadt,  and  Brunswick  are  leading  varie- 
ties. The  Jersey  Wakefield,  but  for  its  liability  to  burst,  although  small, 
would  head  the  list.  Tait's  Extra  Early  is  extensively  planted  at  Nor- 
folk. The  Flat  Dutch  is  preferred  for  the  local  and  Western  interior 
winter  trade.  European  seed  are  sometimes  more  sure  to  head,  while 
American-grown  are  more  hardy.  It  is  of  very  great  importance  to 
have  pure,  reliable  seed  of  cabbage  and  cauliflower.  Poor  ones  are 
hi^h  at  any  price. 

tinder  favorable  circumstances  cabbages  will  form  merchantable 
heads  in  live  months  from  the  seed.  If  stunted  by  unfavorable  weather, 
cold,  or  too  much  rain,  by  inadequate  manuring,  poor  cultivation,  &c., 
and  tins  period  becomes  materially  extended,  many  of  the  plants  will  go 
to  seed  instead  of  heading.  The  seed  should,  therefore,  not  be  sown  too 
early ;  if  under  glass,  as  the  safest  plan,  between  the  1st  and  15th  of 
November;  if  in  the  open  ground,  during  October.  These  are  liable  to 
be  injured  b}'  freezes^  the  plants  not  being,  generally  in  the  South,  able 
to  survive  a  temperature  below  24P.  To  secure  a  hardy  stocky  growth 
the  soil  of  the  seed-bed  should  not  be  recenUy  manured,  if  not  poor 
ground,  and  the  glass  never  put  on  unless  to  protect  against  anticipated 
freezing  weather.  The  best  soil  for  the  cabbage  crop  is  a  moist,  sandy 
loam.  Any  soil  well  prepared  and  well  manured  will,  however,  produce 
a  fair  crop,  unles.s  too  <lry  and  sandy,  or  it  may  be  affected  by  the  hot 
suns  ill  March  aud  April  during  the  heading  season.  Limeis  very  bene- 
fieial  to  .the  cabbage  family,  and  the  shelly  lands  along  the  coast  and 
the  sea  islands  ai*e  peculiarly  well  adapted  to  it. 

Cabbajres  require  frequent  stirring  of  the  soil,  but  it  should  be  shal- 
low, so  as  not  to  disturb  the  rmits  and  to  stunt  the  plant.  The  Northern 
demand  becomes  active  in  March.  In  preparing  the  heads  for  market, 
for  the  purpose  of  protecting  them  from  bruising  each  other,  a  few  outer 
leaves  should  be  left  and  the  stems  trimmed  closely.  They  should  not 
be  allowed  to  become  heated  by  the  sun  after  l)eing  cut,  but  be  packed 
as  cool  and  as  dry  as  possible.  They  carry  better  in  crates.  If  barrels 
are  used  they  are  to  be  covered  with  cloth  (old  grain  sacks  usually),  the 
contents  bulging  about  G  inches  above  the  top  of  the  barrel.  Whatever 
packai^e  is  used  considerable  force  should  be  applied  in  order  to  ])ack 
firmly. 

A  package  should  contain  from  eighteen  Brunswick  to  fifty  Winnig- 
stadt,  and  even  a  greater  number  of  Wakelields.  If  of  good  quality 
otherwise  the  small  heads  bring  a  fair  price. 

From  1 70  to  200  barrels  or  barrel  crates  is  a  good  crop,  and  such  a 
one  of  good  stock  has  averaged  in  the  Northern  markets  $4  gross  per 
barrel.  My  own  crop  of  1882  averaged  $4.53,  princii)ally  in  the  New 
York  and  Boston  markets,  but  prices  ruled  very  high  in  that  year.    Tlio 
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maximum  price  for  Norfolk  cabbage  is  $3.25  per  barrel.     Freiglits  were 
51)  cents  i)er  barrel  and  commissions  7  to  8  per  cent. 

The  cotton  crop  promising  i)oorly  this  season,  the  planters  on  the 
South  Carolina  sea  islands  have  put  in  an  extensive  crop  of  cabbages 
Tor  shipment.  The  land  being  finely  adapted  to  this  vegetable,  if  they 
have  manured  liberally  and  have  not  put  in  the  seed  too  early,  large 
yields  may  be  anticipated.  No  family  of  plants  is  more  subject  than 
the  brassicaj  to  depredatory  insects. 

Those  to  which  it  is  exposed  at  the  South  are:  (1)  The  European  Jinpf* 
Butterfiy  {Pieris  rapce);  (2)  the  Southern  Cabbage  Butterlly  (Pie?v>  j;rr^ 
todice);  (3)  the  Pot-herb  Butterfly  {Pieris  oleracea);  (4)  the  Cabba^'e 
Plusia  {Plusia  hrassicce) ;  (5)  the  Cabbage  Plutella  {Plutella  crucifcrn- 
mm) ;  (G)  the  Cabbage  Botys  (Botys  repetitalis),  reported  first  to  the 
Department  entomologist  by  the  writer  in  1880 ;  (7)  the  Zebra  Cater- 
pillar (il/a7WC5/ra^«*c/a);  (8)  the  Cabbage  P'louesi  {PiojiearimosaUs);  (0) 
the  Cabbage  Plant-louse  (Aphis  hrassiccc);  (10)  the  Harlequin  Bng 
{Strachiahistrionica);  (11)  the  WaA^y^striped  Flea-beetle  (TZaZ/ica  «/nV 
lata)',  (12)  the  Tarnished  V]ant-hug  (Capsus  oblineatus)',  and  (13)  the 
False  Chiuh-bug  {Nysius  destructor). 

In  common  with  all  other  tender  plants  of  the  truck  farmer  it  is  also 
.subject  to  cut-worms,  the  larva)  of  night-fiying  moths,  principally  of 
the  genus  Agrotis.  Of  those  enumerated,  numbers  1, 4,5,  and  9  are  tlie 
most  destructive.  Healthy,  vigorous  growth  is  the  best  preventive 
ugainst  the  latter.  The  other  three  may  be  poisoned  by  the  application 
of  Paris  green  or  London  puri)le,  while  the  plants  are  yet  young,  but  it 
is  not  safe  after  they  commence  to  head,  although  during  growth  all  the 
older  leaves  are  cast  olf.  Other  remedies  are  unavailable  in  truck  fiu*ui- 
ing.  Cut- worms  may  be  hunted  at  the  roots  of  injured  plants,  or  under 
leaves  placed  upon  the  ground.  My  favorite  plan  is  to  poison  them  before 
the  plants  are  set  out  by  placing  cabbage  or  turnip  leaves  on  the  ground 
dusted  or  sprinkled  with  Paris  green,  poisoned  side  next  to  the  soil. 
Two  or  three  renewals  at  the  rate  of  a  leaf  to  20  square  feet  will  gen 
erally  be  effective. 

TnE  Cauliflovster  {B.  oleraeea,  var.  Botrytia). 

If  this  most  delicate  and  most  valuable  member  of  the  brassica  fam- 
ily would  '^  curry  "  more  safely,  at  locations  suitable  for  its  caltivation,  it 
wouhl  be  one  of  the  most  important  crops  of  the  truck  farmer.  Althongh 
so  located,  1  have  abandoned  its  culture,  notwithstanding  I  havei.*At±Ai] 
as  high  as  $24.75  in  New  York  per  barrel  for  it,  and  the  heads  or  "  curd'' 
have  sold  at  a  gross  average  of  37.9  cents  each.  Sometimes,  however,  it 
would  continue  to  arrive  in  such  bad  order  as  not  to  be  worth  shipping. 
For  the  past  two  yeais  its  culture  has  been  nearly  confined  to  Florida. 
Coming  in  so  much  earlier  it  is  not  exposed  to  heating  in  transit. 

The  best  varieties  are  the  Extra  Early  Dwarf  Erfurt,  the  Snow  Ball 
and  the  very  large-growing  Algiers. 

It  should  be  marketable  in  March  and  April,  the  seed,  therefore, 
should  be  sown  in  the  latitude  of  Savannah  about  December  1,  under 
glass,  and  transplanted  about  January  10.  A  little  more  manuiHi 
should  be  ai)plied  than  to  the  cabbage  crop,  but  in  other  respects  the  , 
two  arc  to  be  managed  alike.  When  the  curd,  however,  commences  to  * 
appear,  tor  the  purpose  of  blanching,  it  should  be  covered  with  a  large 
leaf  of  the  plant  to  exclude  the  sun-light. 

In  packing,  each  curd  should  be  covered  with  a  piece  of  soft,  smoolli 
paper  to  avoid  bruising,  ami  then  laid  evenly  and  snugly  in  either  crat« 
or  barrel. 
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The  Cucumber  (Cucumis  sativus). 

The  cucumber  is  a  vegetable  so  uuiversally  popular  at  the  North,  it  is 
&•  easily  grown,  carries  so  safely,  and  is  so  productive  that,  when  the 
bulk  of  the  crop  can  be  shipped,  it  is  one  of  the  best  paying  crops  of 
the  truck  farmer.  One  of  the  drawbacks  of  the  industry  is  that  when- 
ever the  same  vegetable  matures  at  a  point  further  north,  it  cornea  into 
market  so  much  fresher  and  more  acceptable  to  the  trade  that,  whetlur 
the  entire  product  be  harvested  or  not,  shipments  from  more  distant 
points  are  forced  out  of  the  market  and  must  cease.  This  obtains  per- 
haps more  frequently  with  the  cucumber  than  with  any  other.  The  sea 
son  of  1882  was  a  most  fortunate  one  in  this  respect.  While  from  200 
to  300  crates  is  a  fair  crop,  one  farmer  gathered  from  1  acre  of  richly 
manured  ground  the  entire  product  of  900  crates. 

The  usual  variety  grown  is  the  White  Spine  or  Improved  White 
Spine. 

They  may  be  sown  in  the  latitude  of  Savannah  about  the  1st  to  15th 
of  March,  and  earlier  or  later  south  or  north,  respectively.  It  may 
go  without  saying  that  this  applies  to  the  planting  of  all  other  crops. 

The  soil  best  adapted  to  the  cucumber  is  a  moist,  warm,  light,  sandy 
loam,  but  although  large  crops  may  not  be  produced,  very  line  cucum- 
bers may  be  grown,  if  highly  fertilized,  on  sandy  soil.  In  fact  no  good 
crop  without  Liberal  manuring  can  be  expected  from  any  land,  say,  30 
loads  or  more  per  acre.  Instead  of  the  more  common  manner  of  hill- 
planting,  leaving  two  or  three  plants  in  each,  manuring  and  seeding  in 
the  drill  with  the  ridges  G  feet  apart  and  single  i)laut8  12  to  18  inches 
distant,  is  to  be  preferred.  Several  sowings  at  weekly  intervals  are 
advisable  to  secure  a  stand  in  case  the  first,  or  oven  second,  should  be 
injured  by  frost. 

Instead  of  being  pulled  the  cucumbers  should  be  cut  from  the  vine, 
and  none  of  imperfect  ibrm,  short,  round,  and  contracted  at  one  end, 
nor  with  the  least  tendency  to  turn  yellow,  nor  large  and  overgrown, 
should  be  packed  for  shipment  to  endanger  the  market  value  of  the 
package.  They  should  be  carefully  laid  in  the  crates,  and  these  be  well 
filled.  The  White  Spine  is  white  instead  of  being  yellow  when  ripe. 
To  save  the  seed  they  should  be  cut  open  lengthwise  and  the  seed  and 
pulp  scraped  out  into  a  tub  or  barrel.  The  mass  should  bo  stirred  daily 
for  four  or  five  days,  when  fermentation  will  have  removed  the  gelatin- 
ous substance  which  surrounds  the  seeds.  These  are  frequently  washed^ 
dried,  and  stored  away  in  bags. 

The  insects  infesting  the  cucumber  at  the  South  are,  (1)  the  Cucum- 
ber Hca-beetle  (Haltica  cucumeris) ;  (2)  the  Striped  Cucumber-beetle 
{Dlahrotica  vittata)]  (3)  the  Twelve-spotted  Squash-beetle  or  Striped- 
bn ;j:  ( Diahroiica  12'ptinctata) ;  (4)  the  Pickle-worm  {Fhacellura  nitidalis), 
•Aud  (5)  the  Grass-worm  (Laphrygma  frugipcrda). 

No.  1  may  be  driven  oil',  if  troublesome,  with  fresh  soot  or  lime  sprin- 
IvUmI  on  the  plants,  but  it  does  not  destroy  them.  No.  2  or  3  may  be 
poisoned  with  Paris  green,  but  it  is  rarely  the  truck  fiirmer  can  resort 
to  these  measures,  nor  is  the  damage  done  severe  enough  to  warrant 
tlio  trouble.  The  larvie  of  Xos.  2  and  3  are  sometimes  very  destructive 
[o  tlie  seed  in  the  ground,  eating  the  germ.  Seeds  are  often  condemned 
when  their  not  coming  up  should  be  attributed  to  this  cause. 

THE  Egg-Plant  or  GUINEA  Squash  {Solanum  melongena). 

Although  this  vegetable  often  carries  badly,  shipments  are  annually 
incrc^asing,  particularly  from  Florid:i.    It  is  also  Uoeoniing  more  popular 
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at  the  Nortli.  Notwithstanding  it  had  been  in  the  market  from  Floriu.i 
since  Jaunary,  shipments  of  my  own  sold  in  Kew  York  at  80  per  barrel, 
containiiijr  05  Irnit.  In  the  soutli  of  Florida  egg-plants  and  tomatoes 
may  be  ^rown  at  any  time  of  the  year.  At  Clear  Water  both  mature 
in  J.)ec,ember.  The  only  variety  grown  for  market  is  the  New  York  Im- 
proved  Puri)le. 

i>ein;r  a  tropical  phmt,  requiring  G5o  to  70^  for  germination,  it  must 
be  sown  alone,  und(?r  glass,  in  hot-beds.  Only  on  the  warmest  soil  will 
coM  frames  suliice.  About  the  middle  of  Januai'v  is  a  good  time  to 
sow  in  hot-bed.  The  management  under  glass  is  the  same  as  with  other 
tender  ])hiiits,  except  that  the  egg-plant  requires  more  warmth  than 
any  otlsers. 

This  plant  will  endure  drought  better  than  any  other  culinary  vog  in- 
ble,  and  the  sandiest  part  of  the  farm  may  be  allotted  to  it,  if  th  ■  -soil 
has  a  sufliciency  of  vegetable  matter.  In  wet  soil  the  fruit,  or,  more 
properly,  berries,  will  not  mature.  It  may  be  m«anured  and  grown  in 
hills  2^  by  4  feet  apart  or  in  the  drill.  Earth  should  be  slightly  drawn 
to  the  stems  during  cultivation. 

To  cut  the  tough  stems  a  pair  of  strong  nippers  is  the  best  instru- 
ment. They  should  be  allowed  nearly  to  attain  full  growth,  but  still  be 
of  a  dark,  glossy  purple  color  before  being  cut,  as  small  fruit  are  not 
desir(»d,  and  ought  to  weigh  from  1  to  3  pounds.  They  should  be  care- 
uUy  handled,  so  that  the  gloss  may  not  be  injured,  each  wrapped  sepa- 
rately in  i)aper,  and  closely  packed  in  crates,  or  double-headed,  well- 
ventilated  barrels  only. 

The  writer  first  reported  to  the  Department  the  two  following  insects 
as  depredating  upon  the  egg-plant:  (1)  The  False  Colorado  Potato- 
beetle  {.Dorijphora  jtinctn),aud  (2)  the  Tortoise-beetle  {CasHda  texana). 
The  former  is  sometimes  damaging,  but  being  readily  seen  may  be 
picked  off. 

Kale,  Borecole,  or  Sprouts  {BrasHoa  oleraceaj  var.  adbeUioa). 

Kale  is  only  grown  at  Norfolk  for  the  Northern  markets.  It  is  the 
hardiest  of  the  brassica  family,  could  be  grown  with  safety,  but  the 
price  it  commands  is  no  inducement  to  cultivate  it,  the  earliest  over 
liardly  exceeding  $2.25  per  barrel. 

The  varieties  used  arc  the  Green  Curled  Scotch  and  a  local  one,  the 
Blue  Curled,  the  latter  by  far  the  most  extensively.  Deing  a  member  of 
the  same  family  it  requires  the  same  treatment  as  cabbage  in  every 
respect. 

The  latter  vnrlety  is  sown  from  August  10  to  September  15  in  drills 
;30  inches  apart,  the  plants  being  ultimately  thinned  to  a  ataml  of  from 
i  to  8  inches,  requiring  IJ  pounds  of  seed  to  the  acre.  The  Scotch 
Curled  is  sown  in  seed-beds  early  in  August  and  transplanted  at  fi'om  8 
io  10  iiic]j<?s  ill  the  row.  The  <Top  is  shipjied  tightly  packed  in  well- 
ventilated  barrels  during  March. 

The  same  insects  infect  kale  that  damage  cabbage  at  the  same 
locality. 

Lettuce  (Lactuca  sativa). 

Owing  to  the  poor  and  wilted  condition  which  transportation  in- 
volves, ihis  is  another  vegetable  not  shipped  from  tlie  extreme  Sontli, 
nr)r  to  any  great  extent  from  Norfolk,  it  being  grown  in  large  qaauti- 
ties  in  hotbeds  near  Boston  for  the  New  York  market. 

The  varieties  used  at  Norfolk  are  the  White  Cabbage  and  the  Boston 
]\Iarket  or  Tennis  Jiall,  the  former  in  open  field,  the  latter  under  fflaas. 
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The  seed  is  sown  of  bpth  under  glass  in  September.    The  sfatid 
under  glass  is  5  to  6  inches  each  way,  and  in  the  open  field  8  inches  in, 
the  row,  with  the  lines  IS  inches  apart. 

The  crop  under  glass  is  marketed  during  February  and  March,  tlM» 
other  in  April,  both  in  crates  exclusively. 

Any  well-drained,  rich,  mellow  soil  will  produce  good  lettiicc. 

It  eujoys  great  freedom  from  insect  depredations. 

The  Onion  {Allium  c&pa). 

A  few  only  of  the  many  varieties  of  the  onion  are  grown  for  market. 

It  had  long  been  erroneously  held  that  the  onion  could  not  be  grown 
at  the  South  from  seed.  I  was  probably  the  first,  in  1860,  to  prove  other- 
wise. 

The  aim  of  the  truck  farmer  should  be- to  get  his  crop  into  market 
when  it  is  most  bare  of  the  same  article  from  other  sections.  With  this 
vegetable  it  is  difficult  to  do  so.  The  first  spring  crop  comes  from  Ber- 
muda from  seed  grown  in  the  Canary  Islands  of  the  Madeira  onion. 
The  next,  other  than  from  the  extreme  South,  is  the  Potato  onion,  grown 
at  Norfolk  from  sets.  About  June  15  the  supply  from  Bermuda  is  gen- 
erally nearly  exhausted,  and  the  Southern  crops  should  then  be  sent  to 
market. 

The  best  varieties  are  the  foreign  Madeira,  the  small  White  Queen, 
and  Giant  Rocca.  No  seed  but  of  the  previous  crop  should  be  used. 
The  onion,  being  very  hardy,  may  be  sown  at  any  time  during  the  fall, 
but  those  put  in  about  January  1  will  escape  the  usually  inclement 
weather  of  December,  and  will  come  in  early  enough. 

The  best  soil  is  a  deep,  rich,  friable  mold,  such  as  is  frequently  found 
in  river  bottoms.  Such  turf  meadow  land  near  Chester,  N.  Y.,  produces 
from  800  to  1,400  bushels  of  the  common  Wetherafield  onion.  The 
onion  crop  is  one  of  the  most  difficult  ones  to  keep  clean,  and,  if  possi- 
ble, newly-cleared  land,  free  of  grass  and  weed  seed,  should  be  selected, 
but  whatever  the  land  may  be  it  should  bo  thoroughly  prepared  and  be 
clear  of  lumps.  Hog  manure  is  generally  considered  the  best  for  this 
crop.  If  stable  manure  is  used  it  should  not  be  mixed  too  much  with 
coarse  litter  to  prevent  its  being  plowed  under  shallow.  Fermented 
manure  is  best  on  aecount  of  not  having  so  many  live  seed  mixed  with 
it.  The  land  having  been  manured  broadcast  with  at  least  forty  loads 
of  good  manure  or  its  equivalent  of  fertilizer|  it  should  be  plowed  in  nar- 
row lands  of  15  to  20  feet,  the  water-furrows  to  act-  as  auxiliary  drains. 
After  being  thoroughly  fined  the  seed  are  drilled  in  15  inches  apart,  and 
ill  fair  weather  will  be  up  in  two  weeks,  when  the  stirring  should  com- 
mence at  once.  Indeed  without  thorough  cultivation  and  hand- weeding 
thore  is  no  chance  of  success  in  onion  growing  at  the  South,  where  the 
m  (»\vtli  of  ^rass  and  weeds  is  so  troublesome.  At  least  four  hoeings,  the 
\)u>\\  or  Dutch  hoe  being  preferable,  will  be  necessary. 

They  should  be  thinned  to  3  or  4  inches  in  the  row,  the  White  Queen 
not  re(iuiriug  as  severe  thinning  as  other  varieties,  they  being  the  surest 
('{'  any  to  bulb  ])ropcrly.  As  transplanted  onions  take  root  very  readily 
\  acaut  spaces  may  be  supplied,  the  roots  of  the  young  plants  being  first 
cut  i)aek  to  a  length  of  about  1  inch. 

The  crop  being  wanted  for  immediate  use  and  not  for  storing,  the  on- 
ions are  to  be  pulled  as  they  successively  indicate  maturity  by  toppling 
over.  After  being  left  on  the  ground  to  dry  for  a  couple  of  days  the 
necks  are  cut  off  an  inch  or  so  from  the  bulb  and  the  onions  carefully 
packed  in  bushel  crates. 
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Onions  range  from  $1  to  $2.50  per  busliel  crate.  The  crop,  boweverj 
if  properly  grown  and  of  the  hirge  varieties,  may  readi  800  bushels  or 
more. 

The  onion  produces  seed  the  second  year,  and,  if  carefully  saved  from 
>vi;ll  shaped  bulbs,  Southern-grown  is  as  good  as  any.  The  seed-stalks 
of  some  of  tiie  large  foreign  varieties  are  6  feet  high  and  need  to  be  siip- 
]K>ited.  The  seed  is  ripe  enough  for  gathering  when  the  i>ods  com- 
inriice  to  burst  open.  The  stalks  are  then  carefully  cut  over  a  pail  or 
open  bng  to  avoid  waste  of  a  part  of  the  seed,  and  when  more  full\ 
I  i  i)eiied  thrashed  out.  At  Norfolk  onions  are  not  grown  for  market  fi'om 
the  seed.  Sets  of  the  Potato  onion  are  put  out  in  August  ond  Septeui- 
bor  and  those  of  the  Silver  skin  and  Yellow  Danvers  in  February. 

There  is  no  known  remedy  against  the  two  insects  which  infest  the 
onion.  They  penetrate  the  bulb  in  the  ground,  and  the  first  indication 
of  their  presence  is  the  death  of  the  plant. 

TnE  Pea  {Pisum  sativum). 

In  consequence  of  the  number  of  laborers  required  to  pick  the  crop 
peas  are  generally  only  planted  near  the  cities,  bringing  in  there  the 
first  proceeds  of  the  season. 

The  Early  Alpha  (wrinlded),  the  Philadelphia  Extra  Early,  and  the 
Daniel  O'Kourke  are  the  favorite  early  varieties,  and  the  Black  Eye<l 
and  White  Marrowfat  the  favorite  large  late  varieties  generally  planted. 

A  plant  so  hardy  as  the  pea  may  be  grown  in  Florida  at  any  time  in 
winter.  It  is  planted  in  the  latitude  of  Savannah  about  November  20, 
following  a  little  later  with  the  early  varieties,  but  about  December  1 
is  early  enough,  and  it  is  best  to  make  the  plantings  at  intervals  of  a 
few  days.  Only  when  the  pea  is  in  bloom  or  pod  is  it  likely  to  bo  hurt 
by  any  degree  of  cold  usual  in  this  latitude. 

For  the  early  varieties  especially  the  soil  should  be  warm  and  dry,  a 
li;:ht  sandy  loam  being  the  best  for  all.  The  wrinkled  sorts  aro  partic- 
ularly ai)t  not  to  come  up  in  moist  and  cold  soil.  Good  stable  manure 
applied  in  the  drill  at  the  rate  of  twenty-five  to  thirty  loads  is  the  best. 
The  seed  is  sown  in  double  drills  10  inches  apart  on  ridges  4^  to  G  feet, 
and  in  the  drills  an  inch  to  1^  inches  apart,  according  to  varieties,  cither 
by  hand  or  a  seed  drill,  which  puts  in  both  parallel  drills  at  the  same 
time  and  about  1 J  inches  deep. 

During  cultivation  of  the  pea  the  soil  should  be  hoed  up  to  the  stems. 

All  but  the  smallest  dwarf  varieties  bear  better  when  tlicy  aro 
'*  bushed  ^  or  '*  stuck,"  which  is  done  as  soon  as  they  commence  to  run 
or  Ibrm  clasping  tendrils.  The  cost  of  sticking  peas  near  Savannah  la 
i'vom  83  to  $5  per  acre.    It  is  not  done  near  Norfolk. 

1  he  early  varieties  admit  of  about  five  pickings,  the  later  one  or  two 
nioro,  yielding  from  150  to  200  crates  per  acre,  and  selling  at  from  $lJii^ 
to  S5.00  per  bushel  crate. 

No  pods  should  be  picked  while  yet  flat,  and  none  should  bo  packed 
uliich  are  discolored  or  rough  from  overripeness. 

The  crates  should  be  thoroughly  shaken  down  and  bo  overfull  when 
nailed  up. 

The  two  weevils,  Bruchuspisi  and  B.  granariuSj  are  only  injurious  to 
the  seed. 

TnE  Potato  {Solanum  tuberosum). 

Of  all  the  crops  of  the  truck  farmer  the  x>otato  is  most  extensively 
grown,  as  well  near  the  cities  as  at  distant  points. 
A  variety  to  be  suited  to  the  truck  former  should  be  prodaetive  at  the 
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South  of  largo,  ovonsized  tubors,  growing  closo  together  in  the  hill,  with 
few  unmarketable  small  ones ;  it  should  be  early  and  command  the  best 
market  price.  At  present  the  Early  Rose  is  still  the  favorite,  though 
not  as  pure  as  formerly,  with  Beauty  of  Hebron,  Early  Sunrise,  and 
Burbank  as  second  choice.  The  potato  grown  in  Bermuda  is  Drincipally 
the  Chili  Red. 

It  has  been  found  in  late  years  that  homegrown  seed  of  the  secoinl 
crop,  which  is  planted  near  the  end  of  July  to  August  10,  produces  the 
most  satisfactory  crops,  and  truck  farmers  now  generally  try  to  secure 
their  own  seed,  partly  at  least.  The  eyes,  not  being  so  mature,  what- 
ever be  the  number  on  the  set,  only  a  single  one  will  become  developed 
to  grow  a  single  stock  to  each  hill. 

In  an  open,  warm,  sandy  soil  the  sets  maybe  planted  soon  after  being 
cut ;  in  a  cold  moist  soil,  and  to  be  planted  early,  the  cut  surfaces  should 
be  allowed  to  dry  by  having  the  sets  spread  out,  or  they  may  be  dusted 
with  lime  or  land  plaster.  From  3  to  4  barrels,  according  to  the  size  of 
the  i)otato  and  the  manner  of  cutting,  will  be' required  to  plant  an  acre. 
Unlike  the  egg-plant  and  tomato,  members  of  the  same  family,  it  is  in- 
tolerant of  heat  and  dryness,  and  should  be  planted  as  early  as  possible. 
Since  at  present  only  early  varieties  are  used  in  truck  farming,  Febru- 
ary 1  is  early  enough,  or  they  may  appear  above  ground  so  soon  as  to 
be  liable  to  injury  from  frosts. 

A  cool  moist  soil  is  best  adapted  to  the  potato.  Low  black  molds 
in  river  bottoms,  if  well  drained,  may  yield  larger  crops,  but  the  tubers 
will  contain  too  much  gluten  instead  of  the  proper  proportion  of  starch, 
the  quality  will  be  inferior,  and  the  carrying  capacity  will  become  af- 
fected.   The  lighter  the  soil  the  more  mealy  will  be  the  poti^o. 

The  manner  of  manuring  has  already  been  mentioned.  But  it  is  to 
be  noted  that  the  pota.to  set  should  not  come  into  contact  with  green 
stable-manure,  as  they  will  be  killed  unless  the  manure  be  thoroughly 
wet  by  rain. 

The  furrows  in  which  the  sets  are  dropped,  cut-side  down,  preferably, 
but  not  necessarily,  at  a  distance  of  12  inches,  are  3  feet  apart.  If 
originally  covered  by  the  plow  to  the  proper  depth  of  C  inches,  no  sub- 
sequent hilling  up  during  cultivation  is  advisable. 

The  crop  should  not  be  dug  until  the  plants  begin  to  wilt,  when  the 
skin  will  not  slip  off  upon  the  tuber  being  pressed  with  the  finger.  If 
drig  too  early  the  potatoes  will  bruise  and  turn  black  in  transit;  nor 
while  digging  should  they  be  exposed  to  the  hot  sun.  If  heated  they 
will  surely  rot.  They  should,  therefore,  be  barreled  as  dug  on  a  bright 
day  and  promptly  removed  or  shaded.  The  culling  should  proceed  at 
the  same  time,  and  no  cut  or  bruised  potatoes  be  permitted  among  those 
of  first  quality.  They  are  shipped  generally  in  well-ventilated,  double- 
headed,  round-hooped,  flour  barrels.  At  Mobile,  however,  the  first  are 
sent  to  market  in  bushel  crates. 

From  GO  to  100  barrels  is  fair  crop  per  acre,  and  it  matures  near 
tSavannah  about  the  middle  of  Mav. 

The  price  varies  from  S3  to  $G  per  barrel. 

The  insects  infesting  the  potatoes  at  the  South  are,  (1)  the  Potato- 
.stalk  Borer  (Gortyna  nitela),  (2)  the  'Potato-worm  {8phi)ix  quinqucma- 
eulata)'j  (3)  the  Potato-stalk  Weevil  (Baridius  trinoiatus)]  (4)  the  Three- 
lined  Leaf- beetle  {Leina  triUneata)'^  (5)  the  White  Grub  (Lachnostema 
qucrcina);  ((>)  the  Clubbed  ToTtoisQ  beetle  {Dcloyala  clavata);  (7,8,9) 
the  three  Blister-beetles  already  named. 

During  this  past  season  of  1885  the  true  Colorado  Potato-beetle 
{Doryphora  10-lineata)  was  for  the  first  time  reported  near  Savannah. 
Our  crops  come  in  too  early,  however,  for  it  ever  to  inflict  much  injury. 
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The  Radisu  {Rajphanns  sativus). 

Tiic  radish  is  rarely  cultivated  for  the  Northern  markets  south  ol 
Norfolk  in  consequence  of  losing  its  acceptable  crispness  by  wilting. 

Tlie  variety  used  is  principally  the  Long  Scarlet  Short  Top,  sown 
at  any  time  tlie  treason  admits  there  from  Clirlstmas  to  the  last  of  Feb- 
ruary. It  delights  in  a  light  mellow  soil,  in  viiicli  the  nmnnrc  should 
be  deejdy  plowed  under.  The  liehl  being  plowed  in  narrow  lauds  and 
well  harrowed,  the  seed  are  sown  broadcast  at  the  rate  of  12  pounds  to 
tlie  acre  and  covered  with  a  light  harrow. 

The  radishes  are  j^ulled  in  March,  bunched,  and  packed  tightly  iu 
barrels,  the  leaves  being  cut  oif  half  their  length.  A  barrel  holds  from 
200  to  «)00  bunches,  and  sells  sometimes  as  high  as  ^.S,  but  the  price 
generallj'  ranges  low.  In  very  warm  weather  a  lump  of  ice  nuiy  be 
placed  in  the  middle  of  the  barrel. 

SrirfACii  (S2)inacia  olcracea). 

Spinach  is  another  vegetable  whose  cultivation  is  couiiued  to  Norfolk, 
longer  transportation  wilting  and  heating  it  during  transit. 

The  variety'  used  is  the  American  Improved  Curled  Savoy. 

The  seed  is  sown  from  September  10  to  October  15  in  drills  30  inches 
ai)art,  requiring  JO  to  12  pounds  to  the  acre.  As  with  all  other  i>lants 
the  leaves  of  wliic'li  an*  used  it  requires  very  heavy  manuring.  After 
applying  at  ])hinting  tinu^  a  liberal  amount  of  stable  nuinure  some  of 
the  farmers  add  in  winter  a  toi>  dressing  of  a  ton  of  reruvian  guano. 

Occasioyally  S])inaeh  pays  well,  having  sold  as  higli  as  810  i)er 
barrel,  but  it  costs  the  be>t  farmers  8150  per  acre  to  raise  it.  When 
the  manuring  has  l)een  very  high  the  rows  are  made  sometimes  only  18 
inches  apart,  and  the  plants  are  thinned  to  a  stand  of  from  G  to  8  inches. 
The  crop  is  marketed  in  March,  packed  tightly  in  ventilated  barrels. 

The  Sqjjasu  {Ciict(rhita  verrucosa). 

At  the  stage  of  maturity  in  which  the  squash  is  picked  for  Northern 
shipments  it  bears  transportation  remarkably  well,  but  it  never  com- 
mands high  prices  and  frei|uently  a  part  of  the  product  remains  unsold. 

The  varieties  are  the  Early  White  Scallop  Bush  and  the  Early 
Summer  Ciook-nedv."  The  latter  is  the  superior  in  quality,  but  the 
former  is  preferred,  as  it  ]>acks  and  bears  transportation  better.  It  is 
planted  in  the  latitude  of  Savannah  about  the  last  of  February  to  mid- 
dle of  March.  This  croj)  requires  a  light  warm  soil  and  liberal  manur- 
ing. Ji;  is  usually  manured  and  planted  in  hills  4  or  5  feet  each  way. 
As  in  tlnjcase  of  tluj  cn(!umber  several  sowings  should  be  made  to  iu- 
sun*  a  si  and  of-  plants  to  each  hill.  The  cultivation  is  the  same  as  that 
of  the  f-ucunibj*r. 

Wlu'U  ii-ady  for  mark(^t  the  rind  should  still  bo  penetrable  by  the 
lin^^er nail,  hut  Jiot  as  Nofr  and  green  as  usually  picked  for  local  south- 
ern (:()nsuni])ti()n.  Thr  White  Scallop  variety  should  be  glossy  white, 
InstiNid  of  having  a  greenish  cast,  and  have  nearly  attained  full  growth, 
(Hhcrwise  they  would  bruise  and  turn  black  in  transit. 

Sfiuashes  may  be  sliij)p(Kl  in  double-headed  barrels  or  in  crates,  but 
must;  bii  carefully  packed  in  either. 

T)ie  insects  infesting  the  squash-plant  at  the  South  are,  besides  the 
Striped-bug  already  named,  (1)  the  Twelve-spotted  Sqnash-beeUe  (Difl- 
brotica  V2-2)unctata) ;   (2)  the  Squash-bug    [Ana^a   iriatis) ;   (3)   fke 
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Sn"«'^sli  Vine-borer  {^Jgeria  cucurbiiw)  :  (4)  the  Melon-worm  {Phaeel- 
Inra  hyalinitalis),  and  (5)  the  Squash  Lady-bird  (Coccinella  borealis), 

Tbe  greater  injury  is  done  by  the  two  diabroticio,  injuring  the  seed  in 
the  ground,  and  by  the  Squash  Lady-bird.  The  latter  is  readily  dis- 
covered and  may  be  picked  olTand  killed. 

The  Tomato  {Lycopersicum  esculentuvi). 

Until  tomatoes  became  so  extensively  grown  in  Florida,  coming  into 
market  so  early  in  the -season,  this  was  perhaps  the  most  profitable 
crop'  grown.  When  properly  produced,  carefully  and  judiciously 
handled,  it  is  sure  to  carry  safely  during  a  fair  season.  The  farm  gar- 
deners on  Long  Lsland  rarely  get  more  than  from  25  cents  to  $  I  per  bushel 
basket.  Formerly  Savannah-grown  frequently  sold  for  $8  and  $10  in 
Baltimore  and  Boston.  Of  recent  years  $4  is  the  highest  price  obtained. 
The  yield  is  from  100  to  200  crates  per  acre.  The  season  of  picking  be- 
ing of  longer  duration  at  the  North  and  the  sfand  closer,  the  yield  is  400 
bushels. 

A  good  market  variety  should  be  of  bright  red  color,  round  and 
smooth,  with  few  seeds,  must  be  firm,  and  ripen  evenly.  The  Acme 
and  the  ^Mayflower  are  at  present  the  favorite  varieties.  A  very  large 
variety,  like  the  Trophy,  is  not  wanted. 

With  tbo  exception  of  the  egg-plant  this  vegetable  resists  drought 
better  than  any  other.  A  light  sandy  soil  produces  finer,  firmer,  better 
carrying  fruit  than  a  heavy  one.  If  the  soil  be  wet  or  badly  drained, 
the  plants  are  apt  to  die  before  maturing  fruit.  Indeed,  when  manured 
on  high  ground  with  fresh  muck  the  fruit  is  liable  to  rot.  It  is  a  plant 
which  does  not  require  heavy  manuring.  If  well  decayed,  a  shovelful 
of  manure  to  the  hill  on  fair  soil  will  siiffice. 

Slow  growth  being  desirable  in  order  that  stocky  plants  may  be  pro- 
duced, the  seed  should  be  sown  under  glass  on  unmanured  soil  as  early 
as  Christmas.  If  later,  the  soil  may  be  enriched  a  little  so  that  plants 
of  good  size  be  obtained.  The  management  of  plants  under  glass  has 
already  been  alluded  to.  No  crowding  should  be  permitted.  Plants 
thinned  out  may  be  "picked  out"  or  "spotted"  into  cold  frames,  or 
slightly-warmed  hot  beds,  4  or  5  inches  apart,  where  they  will  have 
room  for  stocky  growth.  If  every  other  row  of  seedlings,  the  rows  hav- 
ing been  3  or  4  inches  apart,  are  pulled,  there  will  be  space  left  for  the 
remaining  to  fill  out  and  for  hilling  them  up  to  encourage  the  growth 
of  roots  from  the  covered  stem,  facilitating  growth  when  ultimately  put 
out. 

Having  grown  plants  of  proper  sizes  and  endurance  or  hardiness, 
they  should  be  transferred  to  the  open  ground  as  soon  as  the  season 
miiy  permit  (in  the  latter  part  of  March,  at  Savannah).  A  stroug 
.  t()(  ky  plant  will  better  endure  cold  and  be  invulnerable  to  injury  by 
cut  worms. 

On  light  .sandy  laud  the  distance  apart  may  be  3J  by  4^  or  5  feet, 
v.liile  on  a  rich  sandy  loam,  well  manured,  3.J  by  7  or  even  more  may  be 
iR'ct\s:<ary.  In  cultivating  this  crop  it  is  well  to  earth  up  to  the  stem 
to  encourage  the  issuing  of  new  roots. 

The  distance  from  market  or  the  delay  of  transportation  will  deter- 
mine the  degree  of  ripeness  at  which  the  fruit  should  be  picked  iu  onler 
that  it  may  be  fully  ripe  and  of  proper  color  upon  arrival  in  market. 
At  Sarauuah  it  should  just  be  commencing  to  show  a  yellow  cast,  and 
further  south  as  soou  as  it  has  attained  full  growth  and  has  about 
nearly  reached  that  stage  of  ripeness.    Frequently  the  picking  is  done 
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in  Florida  too  early,  tlio  shipments  arriving  at  tlio  North  still  perfectly 
green  and  hard.  Tomatoes  require  more  careful  assorting  tbaii  any 
other  vegetable — all  inferior,  bruised,  leaky,  or  worm-eaten  ones  slioul:* 
be  strictly  excluded.  The  trade  demands  of  late  years  that  tomatoes  bo 
each  \vrai)])ed  in  jiaper.  It  protects  the  remainder  of  the  fruit  from 
leaky  or  decaying  ones.  The  i)apor  should  be  soft  and  strong.  Pieces 
about  7  inches  square  will  answer  for  medium-sized  fruit.  The  pa])er- 
ing  involves  more  careful  i)ackiug,  and,  if  properly  done,  there  will  bo 
no  shifting  of  the  contents  of  the  crates.  For  packiog  tomatoes  bushel 
crates  are  generally  used,  except  at  Mobile,  where  they  arc  6hii)X)ed  iu 
one-third  bushel  crates  and  peck  baskets. 

For  seed  the  earliest,  well-matured,  and  best-formed  fruit  should  be 
selected.  When  thoroughly  ripe  they  are  cut  in  two  and  the  seed  and 
inner  pulp  scraped  into  a  pail  or  barrel  and  allowed  to  ferment  for  sev- 
eral days  with  frequent  stirring.  The  seed  may  then  be  washed  from 
the  pulp,  dried  in  sun  and  air,  and  preserved  in  bags.  Iu  some  seasons 
the  large  green  worm  of  Sphinx  Carolina  and  Sphinx  qtii?iquemaculata 
do  considerable  injury,  when  they  must  be  hunted  and  killed,  but  the 
most  Injurious  insect  is  the  Cotton-boll  Worm  or  the  Oom-seed  Worm, 
Hcliothis  armigera.  They  rarely  touch  the  leaves,  but  penetrate  the 
young  fruit,  one  specimen  often  boring  into  and  destroying  scvenU. 

TnE  Watermelon  {Oitrullus  vulgaris). 

Melon  culture  has  of  recent  years  been  so  extensively  pursued  along 
the  lines  of  railways  in  Georgia  (mainly),  the  product  has  been  so  enor- 
mous, comi)ared  with  former  yields,  the  stock  largely,  if  not  chiefly,  of 
such  inferior  quality,  and  the  market  i)rices  so  much  below  a  figure 
satisfactory  to  the  regular  truck  I'armer,  that  the  latter  has  aban- 
doned it.  The  i)lanters  now  enjoy  a  monopoly  of  this  crop,  and  if 
they  were  more  careful  to  ship  07ily  fmit  of  good  quality  the  return 
would  be  more  j^iatisfactory  and  the  whole  industry  more  prosperous. 
No  melon  of  poor  <iuality,  faulty  shape,  or  weighing  less  than  15  pounds 
should  be  shipped.  The  crop  has  necessarily  to  be  carried  iu  bulk,  is 
subject,  therefore,  to  more  or  less  injury  by  handling  during  transit,  and 
every  melon  should  be  sound  at  the  time  of  shiinnent.  Melons  should 
not  be  i)lanted  at  distances  of  miles  from  the  railroads,  involving  delay's 
in  the  delivery  at  the  stations  and  damage  in  transporting  by  wagon 
over  rough  country  roiuls. 

The  variety  until  very  recently  planted  universally,  in  consequenco 
of  its  thick  rind  and  good  carrying  capacity  together  with  largo  size, 
was  the  Kattlesnake.  These  turned  out  so  poorly  last  year  iu  size, 
quality,  and  endurance,  owing  to  the  unfavorably  wet  season,  while  the 
newly  introduc'ed  Kolb  Gem  proved  better  iu  all  these  respects,  that,  at 
least  in  the  Eastern  markets,  the  latter  has  displaced  the  former  in  ijopn- 
lai"  favor. 

Boston  and  New  York  are  the  best  Eastern  markets,  but  though  the 
steamers  of  these  lines  are  capable  of  carrying  large  numbers  (the  New 
York  steamer  having  taken  70,000  at  a  trip),  the  bulk  of  the  crop  has  to 
be  distributed  to  the  various  AVestern  niarkets  by  rail,  about  1,140,000 
lias  ing  passed  over  the  Western  and  Atlantic  Kailroad  alone  tho  past 
season.  The  Ocean  Steamship  Company  carried  457,087  to  New  York 
and  Philadelphia;  the  Boston  Line  295,817. 

"^Vhile  a  yield  of  1,000  melons  to  the  acre  is  not  extraordiuaxy,  half 
the  number  may  be  considered  a  fair  crop  of  good  shipping  melons,  such 
only  as  should  be  marketed. 
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The  soil  best  adapted  to  the  'watermelon  is  light  warm  sand  or  very 
andy  loam,  and,  if  newly  cleared  or  having  not  been  planted  for  three 
^ears,  so  much  the  better.  Whatever  tends  to  compact  the  soil, 
vhether  rainy  weather  or  a  deficiency  of  vegetable  matter,  is  detri- 
nental  to  the  crop. 

Melons  are  usually  planted  in  hills,  a  couple  of  plants  to  each.  The 
and  is  laid  oft'  10  or  12  feet  apart  each  way,  an  opening  made  with  the 
)oe  at  each  crossing,  the  manure  incorporated  with  the  soil,  and  a  flat 
lill  a  few  inches  above  the  general  surface  made  over  it  for  the  recep- 
ion  of  the  seed.  Instead  of  these  distances  I  prefer  6  by  12  feet,  leav- 
up:  a  single  plant  in  each,  manuring,  if  possible,  in  the  drill. 

Fresh  stable  manure  is  objectionable.  One  or  two  shovelfuls  of  de- 
cayed stable  manure,  cow  or  hog  manure,  and  a  couple  of  handfuls  of  cot- 
x)nseed  meal,  or  other  fertilizer  is  generally  applied.  In  the  latitude  of 
Lowndes  County,  Georgia,  March  1  is  early  enough  for  the  first  plant- 
lug,  but  several  plantings  should  be  made  to  secure  a  stand,  even  before 
the  first  appear  above  ground.  Nothing  is  gained  by  putting  in  this  * 
3rop  too  early.  If  the  soil  be  cold  the  seed  will  either  rot  or  not  oome 
[ip,  or  if  it  does,  and  if  the  plants  are  exposed  to  cold  nights,  they  will 
become  stunted,  never  to  recover  vigor  enough  to  produce  fair  yields  of 
first  quality  melons. 

The  soil  between  the  rows  should  be  kept  stirred  by  the  cultivator 
ind,  as  the  length  of  the  vine  increases,  furrows  should  be  thrown  to  tiie 
ridges,  leaving,  eventually,  the  plant  on  the  middle  of  wide  beds,  with 
intervening  water-furrows.  The  vines  should  never  be  handled.  Wa- 
termelons come  into  market  from  Florida  of  rather  poor  quality  about 
the  latter  part  of  May,  from  Southern  Georgia  about  June  15,  and 
the  sea  islands  near  Savannah  about  July  1. 

An  experienced  picker  can  recognize  at  a  glance,  from  its  general 
light  and  bright  appearance,  without  touching  it,  whether  a  melon  has 
reached  the  proper  stage  of  ripeness  to  be  cut  oflf  the  vine  for  shipment. 
It  has  reached  this  stage  when  the  interior  first  commences  to  turn  red. 
If  fully  ripe  it  will  neither  bear  transportation  nor  otherwise  be  in 
proper  state  on  arrival  in  market.  The  less  experienced  picker  must 
resort  to  other  signs  of  approaching  ripeness,  and  those  appearing  on 
the  surface  in  contact  with  the  soil  are  the  most  reliable.  If  the  rind 
Lere  has  hardened  so  as  to  be  with  a  little  difficulty  penetrable  by  the 
finger-nail,  or  when  the  pores  are  perceptible  to  the  touch  by  a  slight 
roughness  of  the  surface,  or  when  the  pores  can  be  distinctly  seen,  the 
melon  may  be  picked  for  shipment.  The  shriveling  of  the  "  curl"  or 
little  tendril  on  the  vine  nearest  to  the  fruit  is  a  usual  but  not  certain 
sign  of  ripeness.  A  ripe  melon  sounds  hollow  on  percussion  with  the 
knuckle,  but  a  large  unripe  one  will  emit  the  same  resonance  in  the  hot 
midday  sun.  K  the  ''  belly"  (surface  on  which  it  has  lain)  is  yellow  or 
rough  or  blistered,  it  is  too  ripe  for  shipment.  It  were  better  fed  to 
hogs  than  be  shipped  at  an  expense  for  freight.  Pressure  upon  the 
li  iiit  to  hear  the  rupture  of  the  flesh  within  is  mere  folly  for  any  pur- 
pose. If  intended  for  shipment  the  fruit  should  never  be  ripe  enough 
to  emit  the  sound,  and  if  lor  immediate  sale  it  is  damaged  in  value  by 
the  pressure  and  rupture. 

The  melon  plant  and  the  fruit  is  subject  to  injury  from  the  larvae  of 
Phaeellura  %a^mi7aZi5,  an  insect  similar  to  the  Pickle- worm;  but,  if  it 
has  two  broods  at  the  South  the  early  one  must  be  very  small  in  num- 
ber, as  I  have  never  known  the  early  crop  to  be  depredated  upon,  whil« 
the  insect  is  more  common  later  in  the  season. 
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The  Strawberry  (Fragaria). 

There  are  three  priocipal  points  of  strawberry  culture  at  the  South 
for  the  Northern  markets,  Norfolk,  Obarleston,  and  Thoniasville,  Gau, 
but  many  are  also  grown  scatteringly  in  Florida,  the  lirst  few  arriv- 
ing ixom  there  bringing  sometimes  as  high  as  $5  per  quart  in  New 
York. 

Some  of  the  most  popular  varieties  at  the  North  are  not  suitable  m 
market  sorts  at  the  South,  not  being  adapted  to  the  climate ;  but  besides 
its  adaptability  to  the  South,  a  variety  should  be  product!  ve,  be  of  fair 
size  and  appearance,  and,  particularly,  be  suflicientlyflrm  to  endure  tlie 
delay  and  rough  handling  of  transportation  without  injury,  so  that  it 
may  arrive  in  market  in  good  condition. 

The  old  Wilson's  Albany  or  Wilson,  and  the  Neunau  or  Charlestou 
are  the  most  reliable  and  extensively  grown. 

During  mild  seasons,  with  long  intervals  between  frosts,  fruit  may 
mature  at  any  time  during  the  winter  at  the  South  in  the  open  ground. 
I  have  had  a  fair  yield  for  a  few  days  at  Christmas. 

The  lirst  shipments  may  be  expected  from  Florida  about  Februar}'l, 
from  Charleston  late  in  March,  bringing  from  75  cents  to  $1,  but  the 
price  soon  drops  as  the  quantity  increases  to  from  30  cents  to  50  cents 
per  quart  and  lower  still.  The  first  from  North  Carolina  bring  about 
the  same  price  as  the  Charleston  berries.  The  immense  quantities  from 
Norfolk,  commencing  about  May  10,  bring  the  price  down  to  35  centa 
and  25  cents,  and  frequently  still  lower. 

The  best  market  for  strawberries  is  New  York.  Fancy  prices  are  not 
often  paid  in  Baltimore.  While  in  the  cooler  and  better  adapted  cli- 
mate of  the  North  cro])s  as  high  as  11,000  to  14,000  quarts  have  been 
creditably  reported,  it  is  tloubtful  whether,  under  the  most  favorable 
conditions  of  a  moist  loamy  soil,  careful  x)reparation,  proper  cultivation, 
&c.,  more  than  6,000  quarts  could  be  produced  at  the  South.  Three 
thousand  quarts  may  be  considered  a  good  yield  in  a  fair  season. 

Moisture  being  indispensable  to  successful  strawberry  culture  a  soil 
should  be  selected  most  capable  of  supplying  that  requirement-,  and  in- 
deed a  deep,  rich  loam,  made  friable  with  an  abundance  of  decaying 
vegetable  matter  is  best  adapted  to  this  crop.  A  great  drawback  to 
strawberry  growing  at  the  South  is  summer  killing  of  the  plants,  and 
this  is  most  likely  in  a  lighter,  hotter  soil.  If  stable  manure  is  to  he 
used  it  should  be  well  rotted.  This  ])lant  will  not  stand  as  heavy  man- 
uring as  at  the  North  without  going  to  vine  at  the  exx)ense  of  fruit,  and 
30  loads  per  acre  will  answer  on  good  soil.  Good  land  having  yielded 
a  crop  of  cabbages,  well  manured,  would  require  no  better  preparation 
than  a  crop  of  pea-vines  sown  May  1,  plowed  under  August  1,  and 
planted  in  strawberries  September  1. 

The  land  having  been  deeply  plowed  in  narrow  lands  30  to  40  feet, 
the  best  method  of  planting  strawberries  on  a  large  scale  is  in  single 
rows  2A  to  3  feet  apart,  the  plants  to  stand  18  inches  in  the  rows.  This 
will  admit  of  the  use  of  a  cultivator  between  the  lines.  Many  farmers 
neglect  their  strawberry  plants  after  the  first  crop,  and  have  to  renew 
the  planting  every  season.  In  working  the  crop  after  the  strawberries 
have  been  gathered  such  plants  as  have  taken  root  in  the  lines  may  be 
left,  but  all  others  should  be  removed.  The  better  plan  is  only  to  keep 
the  old  plants  to  bear  the  second  crop. 

The  plants  should  be  put  out  as  early  as  possible,  if  a  large  produc- 
tion is  to  bo  expected.    September  is  the  safest  month,  although,  if  the 
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weather  is  fevorable  and  good  strong  plants  are  available,  it  may  be 
done  in  Angnst 

^^Clean  cnltnre,  flx)m  the  time  of  setting  the  plants  to  that  of  gathering 
determfAl  ^^P'  ^®  ®^  paramount  importance.  If  the  grower  is  not 
crop  in  our  we^S^^^P^^®^  *^  ^®  ^^  ^^^^  ^^*  attempt  a  strawberry 

After  the  last  woMS^  ^Z^^^  country, 
tervening  space  should  be'ttifi??^^  ^®  plants  bloom  they  and  the  in- 
that  the  crop  may  derive  the  other  •JSI^"^  ^  ^^P  *^®  fi™*  clean  and 
straw  is  that  usually  appUed  at  the  Souia^«^  o^  ^^  covering.    Pine 

Strawberries  as  far  south  as  Oharleston  shoula  ^ 
picked  for  market,  and  should  at  all  times  be  handled*8Jft^ly  ripe  when 
bruising.    It  is  best  to  have  the  berries  picked  directly  intiJ^J®  avoid 
baskets  in  which  they  are  shipped,  provided  the  pickers  can  be  M^J 
apon,  for  the  least  handling  the  better.    These  baskets  are  packed  in 
separate  tiers  in  well-ventUated  crates  holding  32  baskets,  and  these 
shipped  as  far  south  as  Charleston  in  refirigerators. 

The  common  field  crickets  are  more  destructive  to  the  fruit  than  any 
other  insect,  but  those  specially  infesting  the  strawberry  plant  at  the 
South  are,  (1)  the  Strawt)erry  Iies^-ToUer  {Anchylcpera  fragaricB)',  (2) 
the  Strawberry-worm  {Emphyitus  maculatus);  the  Strawberry  Orown- 
borer  {AnalcU  fragariw)  j  (4>  the  Strawberry  Leaf-beetle  {Oolayria  fior 
vida)\  and  (5)  the  Flea-like  JSTegro-bug  i^Oorxmeloffnapulicaria). 
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new  volume  of  reports  on,  184. 
publication  in  1HW5,30. 
report  of  Chief  of,  183. 
work  in  Division  of,  21. 
Fowls,  gape  disease  of,  550. 

experiments  with,  by  Dr.  Walker,  551  to  553. 
Fruits,  &c.,  profitable  production  of,  5. 
Fumigating  with  sulphur  for  locusts,  300. 
Fungi,  94. 
Fungous  diseases  of  plants,  76  to  85. 

O. 

Garden  and  Grounds,  work  in  Division  of,  16. 

web- worm,  209,  265  to  270. 
Gerieral  notes  on  butter,  fats,  &.O.,  100. 
Geniialia  in  Diptera,  classificatory  value  of,  287. 
Geometrid  larvse,  protective  resemblance  in,  320. 
Gillenia  stipulaoea,  69. 

irifoliataj  68. 
Glucose,  commercial,  114. 

estimation  of  water  in,  116. 
Glyoyrrhiza  glahraf  65. 
Gooseberry  blight,  81. 

Government  encouragement  of  wheat  culture  in  India,  580. 
Grain  sphenophorus,  315,  316. 
Grant,  M.  R.,  on  poisoning  garden  web- worm,  269. 
Grape-vine  mildew,  84. 

Grape-vines,  true  cause  of  failure  in  growing,  35,  36,  37. 
Oraaserie,  a  disease  of  silk  worms,  221. 
Grasses,  notes  on,  74. 
OrindeXia  rohuata,  70. 

Gtoond  availftble  for  field  work  too  limited,  33. 
'^Him  plant,  oharacter  and  met  ot  70,  71. 
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H. 

ffamamelac€(Bf  69,  70. 
namameliSj  60. 

virginicaj  69. 
Harpalus  feeding  on  garden  web-worm,  269. 
!  f  AUSER^  Rev.  I.  L.,  report  by,  on  wheat  culture  in  India,  5G9i 
]Iay,  comparative  prodnction  and  valne  of,  352. 
lI»'(l«^ehog,  or  spine-mnshroom,  103. 
1 1  ickory  Eccopsis,  330,  331. 
llouey,  adulteration  of,  how  detected,  115. 

and  its  adulterations,  109. 

data  of  work  on,  117. 

description  of  samples,  110. 

estimation  of  water  in,  116. 

outline  of  method  in  examining,  117. 
Iloney-dew,  85,  86. 
Honeys,  analytical  table  of  adulteratedi  111. 

remarks  on  tables,  112, 113. 
Hot-beds  and  cold  frames,  600. 
Hybridization  of  seeds,  iis. 
EydrophyllaoeatM  71. 

L 

rUx  easiinej  67. 
dahoon,  67. 
paraguayensiSf  67. 
Implements,  acpricultural,  384. 
Imjorted  Eim-ieaf  beetle.  Bulletin  No.  6  on,  213. 
Inda,  wheat  culture  in,  5^. 

area  and  population  of,  581. 
Ind&n  millet,  character  and  uses  of,  75. 

physic,  character  and  uses  of^  68,  69. 
turnip,  character  and  uses  of,  74. 
Insecticide  machinery  and  contrivances  for  destroying  insects,  collection  of,  33. 

substances,  collection  o^  33. 
Insect  affecting  fall  wheat,  311. 

forest  trees^  319. 
and  birds,  interrelations  of,  210. 
injurious  to  agriculture,  collection  of,  33. 
Intcmitional  Statistical  Institute,  organization  of,  346. 
lutrodiced  insect  pests,  preventing  spread  of,  209. 
Inverts  cano  sugar  in  noney,  115. 
lnvesti[ation  of  cereals,  10. 
Ipecac,  ^.merican,  character  and  uses  of,  72. 
vild,  character  and  uses  of,  71,  72. 
Irrigatioi  in  India,  580. 
/80«ama,  311. 

J. 

Jeffersonii  DlphylUf  66, 67. 

Johnson  g^ass,  poisonous,  reports  upon,  in  Montana,  74,75. 


Kale,  Boreole  or  Sprouts,  618. 
Kt'Tosene  enulsion  for  Dark-sided  cut-worm,  272. 

Locusts,  300. 
efifect  of,  on  Periodical  Cicada,  244. 
KoEDKLK,  A.BERT,  rcport  ou  locusts  at  and  about  Folsom,  Cal.,  308^ 
Kiniiys,  IIB. 

metbd  of  analysis,  119. 

tabl  of  analyses,  120, 121, 123. 


Ladies'  Silk  Olturo  Society  of  California,  219. 
Leaf  brownne*  of  the  pear,  82. 
Leather-bee  tie  209, 258  to  264. 
L^idoptenmM  lars,  mode  of  feeding  in,  390. 
Lesser  locust,  23, 309,306. 
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LettDce  mold,  S4. 

Lleorice,  CTUtnre  of,  06. 

Liquldambar  itsraeifltia,  70. 

LWer  fnugna  wulirooni,  107. 

Live  stock  in  foreign  coantriea,  424  to  4ML 

Lizard  feediag  npou  loouBta,  398. 

Local  aj^Ticultnral  aocietiea,  6. 

LOCQBt, 

),2S9,391,30a. 


Hollow,  aae. 
Locust  iDjnry  in  1885, 209, 228, 289, 303, 308. 
LoEuatB  in  California,  209. 229, 232, 289, 292,297, 299,300, 302, 308  to  3U, 

the  Eastern  States,  332. 
Northwest,  303  to  307. 


Maillot,  Professor,  on  examination  of  silk-worm  cocoona  fc 
Maize,  pirodnctlon  of,  6. 
Maple  sngar  indastr;,  185. 
Mareb-mallow  root,  cnltnre  and  n8eBof,6G. 
McLain,  N.  W.,  report  on  experiaients  in  apicnltore,  333. 
Medicinal  plants,  introduction  and  caltivation  of,  19, 
of  foreign,  63, 64, 
native,  66. 
Melanoplua,  230, 231. 232, 233, 303, 304, 306, 307. 
Method  of  analysis  of  komys.  119. 

outline  of,  in  examining  honey,  117. 
Microle^doptrroita  lorviB,  mode  of  feeding  in,  320. 
Microscopical  Division,  exhibit  of  drawiiiga,  34, 

workof,27. 
MiE,  Dr.  Jos.,  on  Ceddomyia  nigra,  287. 
Mildew  of  clover,  M. 

white,  B1. 
Mildews  and  blights,  35. 
MiseellaneoDB  insects,  chapter  on,  228. 

pnhUcatioDS  in  1885, 30, 31. 
Mite  on  locnsts,  299. 
Montana  Reservation,  204. 
Morihiera  megpili,  82. 
Mulberry  trees,  distribution  of,  214. 
Mutcardive,  a  disease  of  sllk'Wonns,  221. 
Mnshroome,  102  to  107. 


Native  medicinal  plants,  66. 

New  Orleans  Exposition,  exhibit  of  economic  entomology  «t,  SI3, 

Nitrogen  and  carbon  in  variona  soils,  tables  of,  167,  163. 

sonrces  of  for  crops,  166. 
Nixon,  Jacob,  on  remedy  for  garden  web-worm,  270. 
Non-migratory  locnsts,  232. 
Notes  oil  grosses,  74. 


Oats,  area  and  crop  of  1885,  411, 

chemical  examination  of,  144,  147, 
comparative  production,  area,  and  value  of,  3i 

OEMLEit,  Dr.  A.,  report  on  tinck  farming,  583. 

Oidium,  61. 

leucooonium,  81. 
iuckeri,  81. 

Oleomargarine,  ohemioal.tetta  of,  Mk 

Onion,  619. 

Onion  fly,  27i. 


INDXX.  6SS 

OpinxDi  dUtlyatloxi  oi^  64. 
Orange-milk  mushroom,  102. 
Oruithology,  economio,  210. 

promotion  of  economic,  13. 
Ottawa  experiments,  report  of  the,  123  to  138. 
tables  of  ^osion  at,  126^  130, 131. 

P. 

Packard,  Dr.  A.  S.,  report  on  forest-tree  insects,  319. 

Panicum  aanguinaUf  75. 

Papaver  somniferunif  64. 

Parasites  in  domestic  fowls,  92. 

Pasteur,  L.,  on  detecting  presence  of  flaccidity  in  chrysalides  of  silk- worm,  223. 

Pasteur's  vaccine  for  rauget,  an  examination  of,  479. 

Pea,  620. 

Peach-leaf  blister  and  yellows,  37  to  42. 

Pear  DiploaU,  283. 

tree  blight,  canses  and  remedies,  42  to  45. 
scab,  81. 
Pears  cracking,  canses  and  remedies,  42  to  45. 
P^&rtfie,  a  disease  of  silk-wonns,  215, 221  to  SB5. 
Pedigree  stock,  yalne  of,  424. 
Periodical  Cicada,  210,  213,  233  to  256. 
Perispariaceaf  80. 
Feronotpwa^  77 ^  84. 

i^iMa,  85. 
gangliformUf  84. 
tii/ettaiM,83. 
ntoea,  84. 
panumoa^  84. 
•MMmiana^  84. 
tpamay  84. 
Urifoliorum^  84. 
viUcola,  78, 84. 
PeronosporeoB,  83, 84, 85. 
Pemvian  bark,  description  of,  65. 
Phleum  pratefUdt  87. 
Phoma,  80. 
Phylloxera,  279. 

galls  inhabited  by  Anihotumm»f  2n, 
Phytopthora  tnfe$tafu,  83. 
Pine  J(fiu>rMa,  327, 329. 
PiperaoecBf  73. 
Plant-Uce,  85. 

Plants,  cross  and  self  fertilization  of«  51. 
fongons  diseases  of,  76  to  85. 
under  glass,  33. 
Platygaster,  parasytio  on  pear  midge  larv»,  285. 
Pleuro-pueomonia,  action  taken  in  regard  to,  431 

in  Delaware,  470. 
Illinois,  468. 
Kansas,  467. 
Kentucky,  431. 
Marylana,  472. 
New  Jersey,  472. 
Ohio,  468. 
Pennsylyania,  472. 
Virginia  and  West  Virginia,  469. 
inoculation  for,  by  State  authorities  and  others,  476. 
iuTestigations  in  reference  to,  in  Tennessee,  438. 

Texas,  439. 
letter  of  Goyemor  Knott  in  relation  to,  432. 
notion  in  regard  to,  in  Missouri,  463. 

opinion  of  the  Attorney-General  on  the  law  for  extirpating,  4G1. 
outbreak  of,  in  Missouri,  452. 
progress  of,  in  Missouri,  458. 

recent  deyelopments  in  regard  to,  in  Kentucky,  444. 
leport  of  the  State  board  of  Missouri  in  reference  to,  464. 
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PlouTo  pnenmonia,  rales  and  regulations  for  the  co-operation  with  States  for  the  sup- 
pression of,  449. 
summary  in  regard  to,  473. 
PoiHoned  bait  as  a  remedy  for  locosts,  2^,  300, 309. 
Pollen  of  seed,  49,  50. 
Poiiiologlcal  exhibit  at  Now  Orleans,  35. 
PoPEXOK,  Prof.  E.  A.,  account  of  Euryoreon  ranialiSt  208. 
Potato  rot,  45,  46,  83. 

causes  and  remedies,  45,  46. 
Potatoes,  comparative  production,  area  and  value  o^  351,  352. 
crop  of  the  world,  376. 
1885,  412. 
Priojionyx  atralOf  298  to  311. 
Production  of  new  yarieties  of  wheat,  52. 

by  Professor  BLOUirr,  53. 
Protective  resemblance  and  coloration  in  LepidopterouB  larva),  320. 
Publications  by  the  Department  in  1885,  29  to  31. 
PufT-ball  mnsmroom.  106. 
Purple  willow  Gracilaria,  332,  333. 
Fyiethrmn,  e£fect  of,  on  locusts,  291. 

Periodical  Cicada,  243. 

Q. 

Quack  grass,  88. 

Quarantine  of  United  States  neat  cattle,  565^ 

•tations,  Coopersburg  and  Chester,  Pa.,  666. 

Garfield,  N.  J.,  near  New  York,  565. 

Patapsco,  near  Baltimore,  Md.,  566. 

Sui  Francisco,  Cal.,  566. 

Waltham  and  Littleton,  Mass.,  565. 

table  showing  number  of  oattle  mt,  666. 

B. 

Radish,  622. 

Railroads,  gross  and  not  earnings  of,  401,  402. 

RainflB^  and  temperature,  405. 

of  the  wheat  area  in  India,  570. 
Bamularia  tuUuneif  82. 
Red  gum,  character  and  uses  of,  70, 

legged  locust,  233,  303. 
Report  of  the  Botanist,  63. 

Bureau  of  Animal  Industry,  431. 
Chemist,  109. 
Chief  of  Seed  Division,  47. 
Commissioner,  5. 
Entomological  Division,  207. 
Forestry  Division,  183. 
Microscopist,  89. 
Ottawa  experiments,  123. 
Statistician,  345. 

Superintendent  of  Garden  and  Grounds,  33, 
on  agriculture,  333. 

Dark-sided  cut-worm,  273,  274. 
forest-tree  insects,  319. 
insects  affecting  fall  wheat,  311. 
Locusts  in  California,  289,  308. 
the  Northwest,  303. 
Strawberry  weevil,  277. 
Truck  farming,  by  Dr.  Oxhler,  583. 
PJiamnus  oalifornums,  68. 
caihartUmSf  68. 
yurahianaSf  67. 
Rheumatism  root^  character  and  uses  of,  66,  G7» 
liheum  officinale,  o5. 
Rhubarb,  culture  of,  65. 
lihus  lolatdf  71. 

Rocky  Mountain  Iioonst,  209,  288, 289,  894,  303,  306,  307. 
lUutOia,  79,  eo. 
BoieroiSi. 
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Rot  of  the  potato,  oauMs  and  lemedies,  45,  46,  83. 

Kougety  investigation  of,  516. 

Kules  and  regulations  for  oo-operation  with  States  for  the  Bnppresfiion  of  pleuro-pneu- 

mouia,  449. 
Bye,  chemical  examination  of,  149,  150. 

comparative  production,  area,  and  value  of,  349. 


Saint  Augustine  cn^ass,  75. 

Sau  Joaquin  Valley,  California,  looosts  in,  289. 

Jos6  nozzle,  303. 
Say's  description  of  Anthonomta  musoulvs  and  A,  iignatvay  280. 
Sciimidubrgbr's  account  of  Ceoidtm^yia  nt^a,  286. 
Seed  chan^ng,  58. 

crossing  or  hybridization.  48. 
Division,  Report  of  Chief  of,  47. 

work  in,  25. 
improvement  of,  48. 

by  selection  and  cultivation,  54, 55. 
nomenclature  of,  59. 
pollen,  49. 

saviuj^,  50. 
substances  altecting  the  germination  of,  58. 
Seeds,  amount  appropriated  for  the  purchase  and  distribution  of,  47. 
complaints  as  to  distribution  of,  48. 
differences  in,  of  tbo  same  plant,  54. 
distributed  annually,  47. 
germination  of,  57. 

interchange  of,  with  foreign  countries,  48. 
methods  of  distribution  of,  60. 
object  of  distribution,  47. 
proper  method  of  distributing,  47. 
tabular  statemeut  of  distribution  of,  in  1884-'85,  61. 
vitality  of,  56. 
Self-fertilization  of  plants,  51. 
Serrell's  automatic  silk-reel,  208,209,218. 
Seiaria  glauciaj  88. 
Silk  culture,  exhibit  of  at  Exposition,  34. 

in  the  United  States,  207  to  209,  214  to  219, 221, 223, 227. 
work  in  Division  of,  13. 
Skunk  cabbage,  character  of,  74. 
Smith,  J.  B.,  report  on  Dark-sided  cut- worm, 273. 

Strawberry  YO®^il»  ^7. 
Smut  of  timothy,  87. 

Indian  corn,  88. 
Societies,  local  agriculture,  6. 
Soil,  acquired  or  teniporaiy  fertility  of,  160. 

analysis,  objects,  and  interpretation  of,  170. 
of,  in  India,  569. 

analyses,  151. 

apparatus  used  for  mechanical  analysis  of,  161. 

barrenness  of,  158. 

care  necessary  in  obtaining  samx>le  of,  162. 

chemical  properties  of,  161. 

composition  of  the,  152. 

denudation  of,  153. 

difference  between,  and  subsoil,  152. 

effect  of  sand  iu,  161. 

fertility  of,  depends  on  climatic  conditions,  157. 

formation  of,  153. 

how  tilled  in  India,  571. 

improvement  of.  160. 

mechanical  analysis  of,  160. 

objection  to  mechanical  analysis  of,  16L 

ou  derivation  and  formation  of,  151. 

power  of  retaining  moisture  in,  157. 

quantity  of,  swept  away,  154. 

tem])erature  of,  157. 

weight  of,  per  acre,  168. 
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Soils,  absorbent  and  retentive  nowers  of,  ISSw 
absorption  of  ammoniacal  salts  by,  150. 
analysis  of,  9. 

air  dried,  tables  of,  174  to  176. 
questions  answered  by,  169. 
chemical  composition  of,  162  to  166. 
formed  by  the  different  geological  formations,  153L 
from  Alexandria,  La.,  181. 

Berrien  County,  Michigan,  177. 
Boone  County,  Indiana,  178. 
Osweeo,  N.  Y.,  179. 
Rapides  Parish,  Louisiana,  180. 
Walla  Walla,  Wash.,  177. 
general  classification  of,  152. 

conclusions  in  regard  to,  156. 
fertility  of,  154. 
geological  character  and  distribution  of,  171, 172, 173. 

classification  of,  152. 
history  of,  analyzed,  173. 

importance  of  a  proper  mechanical  condition,  155. 
permanent  fertility  of  159. 
physical  properties  oi,  154. 

?rairie,  from  Dakota,  177. 
'able  of  Rothamsted  analysis,  167. 

showing  the  specific  gravity  of,  169. 
Tables  of  nitrogen  and  carbon  in  various,  168L 
variations  in  the  texture  of,  155. 
Soluble  matter  and  water  in  canes,  135. 
Sorghum  halapensCf  74. 
Sorghum  juices,  analysis  of,  133,  134. 
seed,  improvement  of,  55. 
sugar  exnibited  at  New  Orleans,  34. 

experiments  with  at  Ottawa,  123  to  126. 
tables  of  diffusion  of,  126, 130. 
Southern  Forestry  Congress,  199. 
Sparrow,  California,  feeding  on  locusts,  298, 

English,  V8,  Cicada,  238. 
Spinach,  622. 

Spruce -bud  caterpillar,  321. 
worm,  325,  326. 
Plume-moth,  326. 
Therina,  328. 
Squash,  622. 

State  experiment  stations,  7. 
Statistical  Division,  dia^ams  exhibited,  34. 

publications  in  1885,  29. 
Statistician,  report  o^  345. 
Statistics,  work  in  Division  of,  14. 
Stenotaphrutn  amerioanumf  75. 
Strawberry,  626. 

Crown-miner,  278. 
Root- worm,  278. 
Weevil,  209, 276  to  281. 
Sucrose  (cane-sugar),  115. 

detection  of  in  honey,  115. 
Sugar,  experiments  in  the  manufacture  of,  10. 

industry,  development  of,  5, 
Sweet-gum,  character  and  uses  of,  70. 
Swine  breeding  in  America,  370  to  372. 
plague,  bacterium  of,  504. 

conclusion  of  investigations  concerning  the  cause  of,  486* 

report  on,  521. 
disease  as  observed  in  swine,  513. 
general  r6sum6  of  investigations  concerning,  509. 
investigations  in,  476. 
other  investigations  of,  516. 
results  of  latest  investigations  in,  511. 
SympJocarpiu  fcetiduSt  74. 
Syrphida,  monograph  on,  by  Dr.  S.  W.  Williston,  SIX 
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Tables  Nos.  1,  2,  3/4,  5  of  analyses  of  yarioos  honeySy  111. 
of  dififusioD  experiments  at  Ottawa,  136, 130. 
remarks  ou,  112. 
Tachina  flics  attacking  locusts,  310. 

parasitic  on  Eurycreon  rantaliif  269, 
Tarnished  plant-bug,  317. 
Temperature  and  rainfall,  405. 

table  of,  406. 
of  wheat  area  in  India,  570. 
Teras  vibumanaj  332. 
Tests  of  butter  and  other  fats,  94,  95. 
Textile  iibers,structure  and  examination  of,  89,  90,  91. 
Timber  and  lands,  suspension  of  sale  of,  204. 

thieves  on  publio  lands,  204. 
Timothy,  smut  of,  o7. 

Tobacco,  comparative  production,  area,  and  yalae  o^  352,  353. 
Tomato,  623. 
Tortrix,  321,  325,  326,  329. 
Transportation  rates,  394  to  401. 
Tree  planting  by  railroad  companies,  200  to  802. 

extent  and  success  of,  196  to  198. 
seed,  distribution  of^  198. 
Trees  on  the  Western  plains,  184. 
TrimerotropiSj  296,  297,  307. 
Triticum  repenSj  88. 

Tron^rh  used  for  catching  locusts,  300. 
Truck  fiimiing,  by  A.  Oemler,  583. 

causes  of  failure  in,  608. 
green  manure  for,  597. 
labor  in,  585. 
locations  of^  585. 
manure  and  its  application,  590. 
packing  and  marketing  for,  602. 
profits  of,  607. 
seed  for,  605. 

soil  and  nreparation,  587. 
shipped,  amount  of,  6i0. 
Twin  leaf,  character  and  uses  of,  66,  67. 

U. 

Uncinulaj  81. 

8piraH8t  84. 
Usiilago  panici  glaucif  88, 

salveiif  87. 

Zew  Mays,  79^08. 

y. 

Value  per  acre  of  farm  products,  365, 366. 

quarterly  amount  of  products,  366. 
Vanilla  beans,  cultivation  of,  65,66. 
VaniUa planifoliay  65. 
Vari(\i;ated  Eccopsis,  331. 
Virginia  creeper,  84. 

snake-root,  character  and  uses  of,  72. 
Vitality  of  seeds,  56. 
V-m;irked  Cacccciay  329,  330. 

W. 

Wages  of  farm  labor,  380  to  384. 
Waul  vacuum  pan,  135. 
Wasps  preying  upon  locusts,  298. 
Waste  ^vate^s  from  cells  at  Ottawa,  131. 
Watermelon,  624. 

Wax,  economy  in  the  production  of,  334. 
Webster,  F.  M.,  report  on  insects  affecting  fall  wheat,  31L 
Web-worm.   (See  Garden  web- worm). 
Weight  of  ordinary  crops,  table  of,  158, 159. 
soil  par  acre,  16S 
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Wheaty  acreage  of  in  India,  574j^76. 
area  and  crop  of  1885|  409. 
chemical  examination  of,  140  to  144. 
comparative  prodnction,  area,  and  valne  of,  3481 
cultivation  of,  in  India,  573. 

cost  of,  in  India,  573. 
cnltnre  in  India,  by  Rev.  I.  L.  Hausbb^  569. 
distribution  of,  372. 
effect  of  product  on  price  of^  374. 
export  of,  from  India,  576. 
increase  of  yield,  375. 
insects,  311,  315,  316,  317,  318. 
prices  of,  in  India,  577. 
production  and  exportation  of,  374. 
of  new  varieties  of,  52. 

by  Professor  Blount,  53. 
reaping  and  thrashing  in  India,  572. 
soaking  seed,  79. 
transportation  of,  in  India,  576. 
varieties  of,  in  India,  579. 
weight  by  bushel  of  different  varieties,  143, 
winter,  area  and  crop  of  the  year,  414. 
White  grub,  316. 

-heart  hickory  Gelechia,  331, 332. 
pine  weevil,  322  to  325. 
rust  of  cabbage,  85. 

the  strawberry,  82. 
Wild  dinger,  character  and  uses  of  72, 73. 
ipecac,  character  and  uses  of,  71, 72. 
senna,  character  and  uses  of,  68. 
turnip,  character  and  uses  of,  74.  * 

Willow  Teras,  332. 
Wintering  bees,  335. 
Witch  hazel,  character  and  uses  of,  69. 
Wood,  consumption  of,  for  railroad  ties,  185. 
exports  and  imports  of,  189. 
manufactures  of,  190. 
Woods  and  wood  products,  exhibition  of,  at  New  Orleans,  183. 
Wool  industry,  28. 
Work  under  the  direction  of  assistant  ohemistSy  138  to  182. 

Y. 

X^upofif  67. 

Yellows  in  peach  trees,  cause  of,  37  to  42. 
Yellow  lopust,  296. 
Yerha  mansa,  73. 
eania^  71. 
Yield  per  acre  of  farm  products,  tables  of,  364, 365. 

Z. 

Zerene  caienaria,  327. 


